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Chevrolet has more kinds of wagons for you to choose from than anyone else. 

Chevro lei’s got gasoline- and diesel-powered* 
wagons. Wagons with available sealing for four, 
five, six, eight, nine, or twelve passengers. 

Front- wheel -drive, rear- wheel -drive, and 

a new four- wheel- drive S-IO Blazer wiib _. . 

Insta-Trac system that lets you shift from 
freewheeling two-wheel drive lo 
4- wheel -drive High id any speed. 

Chevrolet— USA- 1. With 

America's number-one selection in m 

wagonv. At your Chevrolet 
dealer's now 

'Softt Chevmkta m L equipped 
unh engine pna]uc?iJ hy mU* 

CpM d]* istc^m. j-ubskaiiinth, or' 
ocsrupanufiJ mtfld- 
i ik 5c ? ) t*Lf (Icjihit h <r 
iktiih. 

Let's ge i ir mgrther. 
buckle up. 
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Try gold rum —the 
smooth alternative to 
bourbons, blends, Cana- 
dians, even Scotch The 
first sip will amaze you. 
The second will convert 
you. 

Make sure the rum is 
from Puerto Rico. 

Rum has been made in 
Puerto Rico lor almost five 
centuries. Our specialized 
skills and dedication have produced rums of exceptional 
dryness and purity. No wonder 86% of the rum sold 
in this country comes from Puerto Rico. 

RlffllS OF PUERTO RICO 

Aged for smooth ne*s and taste. 

for Ire* Rums afPuerioRico recipes. *nto Pu^flo Rtan Hums- Dfpi ^V-l 
lPWAwiminifJlheAnwncSRS NY NY 101QZ C *9^ GcYOmmenl q| H^-r- 
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EDITOR'S 

NOTES 



T ! he gung-ho spirit of PM edi- 
tors has no limits, we've de- 
cided. When our Home & Shop 
Editor (a former artillery officer) 
sub mils 10 a facial for che greater 
good of the magazine, he has giv- 
en his all. More at home in the 
world of radial-arm saws. Harry 
Wicks (right) became our bEysuty 
for a day ai New York's Christine 
Valmy Salon. It was done to 
produce 7 Tips On Surviving A 
R natty C/ose Shavo (page 106 ). 




Just routine for a Home Shop Editor. 




Science Editor Eskow undo r Hawkayo. 




Mock of Hawkoyes on way td sorvico* 



Grumirmn has built some 70 Hawk- 

eye flying radar stations, most of 
them for the Navy. Others have gone 
to such allies as Israel and Japan. 
When Science Editor Dennis Eskow 
learned the plane is also a key to the 
nation's war against Florida drug 
smugglers, he promptly assigned the 
story and. of course, inspected the 
plane. Read about it on page 79. 



Is the whole idea of personal comput- 
ers more than you wish to cope with? 
(Rul, don't you wish you knew some- 
thing about them — to communi- 
cate with your kids?) In this issue 
(page 94), Electronics Editor Neil 
Shapiro had author Herb Friedman 
pick the five friendliest computers 
on the market. They're easy to 
learn — and you can't be intimidated 
by their size (see the tiny Timex/ 
Sinclair 1000 at right). If you're en- 
tering the world of computers, 
check out our story if* 




Smaller con do bottdr absolves Shapiro. 
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Honda EM- 
Saneritop 

Quiet, icltable Four stroke: no 
lu&f mixing. Sftark arrests, 
oil alert system. uS&a ap- 
proved, SCO walls, pliable 
U pounds Hem # 16 $D 

$297 



Honda EM-SPD Aana 

Gives you &D0 watts u? power M I G62 Q JZ i 

Wo win snip a ganaralor anywtr&m m the 48 
states for & 12.00 

swdtl for 72 page DISCOUNT CA TALOG fitted 
with savings on industrial- agncattural snd an- 
e/gy $avmg s VfflPtes, Or for ■'Splitter Design ■ 
Fact &ookter and catalog. 

North am Hydraulics 
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LETTERS 
TO THE EDITOR 




Driving schools aren't all alike 

Tony Assenzas article? on safe driving want to improve their driving skills? 



techniques (Asleep A i The When! 
page 06. Nov. '#2) was excellent. hut. 
sad to say. U probably won? he read by 
the people who need it most. The sta- 
tistics ho cites on the high accident rale 
of driver cd graduates confirms what 
IVe suspected for years— that the 
average high school type of driving 
course is virtually worthless. 

M those idiot skid marks on the 
pavement and the tire screeches that 
sound throughout the [light are evi- 
dence enough of mass driver incompe- 
tence. It's high time we made the driv- 
er’s license something more than just 
an l.D card and a birthday present. 

CUECTESM KINDGEtEN 
ORLANDO. FLA 

Thank you for Tony Assent's super 
story on safe driving The UertiJ Hods 
school he mentions sounds fine for race 
drivers, hut arc there any advanced 
courses for ordinary folks who fust 



I'm thinking ahead to when my young 
son will be starling to drive. 

ELAENE POSTLEY 
NEW YORK 

Auto Editor Tony Assenza replies: 
Sorry if we gave the wrong impression. 
The Ben it Rous driving school loaned 
in Blakeslee, Pa., is open to the public 
and can definitely help to improve? any- 
one's car ‘handling skills. (Rods does 
teach race drivers, but in a separate, 
more specialized course.} 

Some other advanced driving 
schools that readers might like to know 
dhout are the Jim Russell School Lagu- 
na Seca, Calif (also branches in River- 
side, Calif, and Mom Tmmblant, Quc 
Hob Bondurant School of High perfor- 
mance Driving. Sonoma, Calif : Mo- 
sport Racing School. Toronto, One; 
Scold School of Defensive Driving . 
Somerville, Mass., and Bill Scort Racing 
School. McLean. Va. 



Let's keep the old atom 

That was a spectacular painting of the 
"new" atom (Here's The Atom As 
You've Never Seen It, page 76, Dec 
’62). Hut I don't rteixl a lot of mysteri- 
ous new particles tor which, as even 
Dr O.W, Greenberg admits, "there is 
as yet no convincing evidence of exis- 
tence/' I'll stay with the old ihree-pan 
atom, with simple electron y. neutrons 
and protons, until there Is more 
proof EfUC R. ANDERSEN 

PORTLAND. ORE 

Science Editor Dennis Bskow replies: 
The old atom may seem more comfort- 
able to live with, but scientists can't 
explain such phenomena as beta radia- 
tion and magnetism with the traditional 
particles alone If we warn nudear 
pulse rockets and super computer 
chips , we 11 have to let them have their 
quarks, monopolos and weakens — at 
least until there's a beirer explanation. 

Good winter project 

l am writing to tell you how much we 
enjoy the Adirondack- style lawn bench 




Harbinger of spring: The FM Adirondack 
laivn bench built by reader Ty Baliz&U. 



shown in your June ’S2 issue i Build 
Pill's Adirondack Lawn Furniture Sot, 
page 1 16). JVly husband Ty did the car- 
pentry. I did the painting, and the job 
took only a few days. 

Here’s a photo (above) to show the 
result. We really like it and plan iq 
make the matching chair and t E ihlo 

R05t- KALTmL 
UElfDON. OHIO 



We f w glad you like the bench. For 
others who uicfy be interested, photo - 
copies of the article am available for 
$2.50 postpaid from Popular Mechan- 
ics. I/ox 1014. Radio City Station New 
York, N.Y. WWl- For loaders who 
would prefer greater working conve- 
nience. a set of enlarged drawings with 
detailed instructions is aiso available 
for $5.95 postpaid. 

It's coming, it's coming 

Your October S2 issue contained plans 
[or a terrific automotive tool dolly 
{Build PM' s Tool Dolly, page 1 22). Now 
I’d also love lo have that engine stand 
you showed in the same photo. 

RICHARD A RRECHT 
CORTEZ COLO 

You're in luck. Plans for an engine 
stand similar to the one shown { that 
was a commercial model) will appear in 
a future issue of PM. 

Doing our bit to help 

Congratulations on your article How To 
Avoid The Most Common Shop Acci- 
dents {page 120. Nov. '82). We are 
delighted to see you make a contribu’ 
Lion toward accident prevention. 

PHI UR A WORKMAN 

5U PERINTEN DENT. SAFETY AMD HYGIENE 
INDUSTRIAL COMMISSION OF OHIO 
COLUMBUS, OHIO 

Gee, It was a good one, too 

We are very pleased that PM selected a 
Brahma pickup topper far the conver- 
sion project in the November "82 issue 
{PM Designs Two Utilitarian GTs. page 
174). l am sorry, however to have to 
inform your readers that the molded 
bed liner, which yog also recornm prid- 
ed. Is no longer being manufactured by 
US- VETER D. MacEWAN 

ail AJ IMA INC 
GRAND RfiAililF. TEX 

/he Brahma hodlincr was available 
at the time wo made r he conversion. 
Readers seeking alternate liners from 
of her manL/faairrerc might get in touch 
with the R V accessories dealers who 
are listed in iheir classified telephone 
directories. WM 
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WVER FORTY YEARS 
BMJLEY'S GREAT-GRA1* 
MADE A SEARS 
RATCHET HIS 
CHOICE 



THE CRAFTSMAN 
CHOICE FOR FEBRUARY 



#33119 




Back in the '30's, Keith Pauley's 
great-grandfather started 
out using his Craftsman 
mechanics tools on 
his horsedrawn 
hay rakes and wagons. 

The set was handed 
down to his son, who 
used it on all sorts of 
things. Then came Keith's 
Dad and the '36 Dodge pickup. 
Well, it wasn't long before Keith 
got his hands on the set and lie's 
been using it ever since. 

When Keith had a problem 
with the ratchet's drive shaft, 
after 40 some years of use, we 
offered to replace the entire 
ratchet under our full unlimited 
warranty, A warranty which 
says, "tf any Craftsman hand 
tool or socket ever tails to give 
complete satisfaction, return it to 
the nearest Sears store in the US. 

Tool set savings based on regular separate 
power and hand loot catalog prim. 



TM-jr-ir 



ON SALE JAN. 30 -FEB .19 



NOW 

SAVE 
OVER 50% 



$2999 



and Sears will replace it, tree of 
charge Keith wouldn't hear of 
it. All he wanted was a new part. 

Prices and dates apply only tocnniinenlai 
United States except Alaska. 



Of course, we can't prom- 
ise your ratchet will last 40 
years, but Craftsman mechan- 
ics tools are still made of 
tough alloy steel, then heal 
treated and tempered for 
durability. 

And today, Craftsman 
sockets have thin- wall con- 
struction for easy access to 
hard-to-reach areas. 

No wonder millions of people 
like the Pauleys have chosen 
Craftsman mechanics tools. And 
now this 40-piece tool set is the 
Craftsman Choice from January 
30 through February 19. At a 
savings of over 50%, don't you 
think it's time you made it yours? 

P.S. You'll be happy to know Koirh 
got Ins part. And word has ft, Keith's 
son is going to get the origirut tool set, 



c Sear*. Ruebuck and Co., 1983 







DENNIS ESKOWi 



SCIENCE 

WORLDWIDE 



Dead Sea decade yields new discoveries 



After studying The 2. QQG-y ear-old 
Dead Sea scrota for a decade, Israeli 
archaeologists are about to publish 
studies that are bound to stir Excite- 
ment in the world of biblical archaeoio 
gy. 

Using sophisticated chemical lests, 
the Israelis have found that smudges 
and tears in the scrolls wore probably 
caused by centuries of donaturatson- — 
a change in chemical structure— of a 
protein called collagen. It's found in the 
animat-skin parchments of the scrolls, 
Critics have accused the Israelis of mis- 
treating ihe scrolls. 

Another discovery: YJgad Yadki, 
whose translation of the largest scroll 
will be released in English next month, 
has concluded that Jesus was not a 
member of the ascetic Essene cult, 
despite long-held and widespread be- 
liefs to the contrary. 



Here comes Halley! 

Back in October, scientists at Mi. Palo- 
mar registered the faintest impression 
of a speck of Light heading fram the 
direction of Pluto toward our sun Jt 
was the first sighting of Halley's cornel 
That's exciting, but even better is the 
feet that I — and possibly you, our read- 
ers — can be pari of the International 
Halley Watch. 

An amateur's telescope S to ID 
inches in diameter could produce some 
very important photographs to be used 
by professional astronomers in learn- 
ing more about Halley as it approaches 
naked- eye view in late 1984. The Hal- 
ley Watch is being conducted by the 
Jet Propulsion Labs in California. If you 
have a telescope and want to take part 
send me a self-addressed stamped 
envelope for details 

Solar dictionary 

If you think a mean wind is something 
that brings misfortune, you need V 
Daniel Hunts Solar Energy Dictionary 
(industrial Press, $27 50) Here's how- 
moan wind gets straightened out; "If 
no average interval is specified, such as 
annual mean wind, the reference prob- 
ably indicates an averaging interval 




Amino wfd tests made an the Dead Sea 
scrolls (Above) reveal tfrair true ago. 



just long enough to filter out turbulence 
in the wind e.g.. 15 minutes to I 
hour/ 1 That's plain English. 

Iron-powered bees 

Scientists have long suspected that hy- 
ing animals get their sense of direction 
from the Earth's magnetic field Mow 
comes a paper from Science magazine 
that reports the discovery of iron-con- 
taining cells in the bellies of honey 
bees The six researchers who wrote 
the paper think the iron may play a nolo 
in the making of certain honey bet? 
body chemicals, and may also affect 
the direction of honey bee flight, 

Imagine you're healed 

Faiiems wiih diseases diagnosed as 
emotionally-caused tend to be unable 
to have fantasies or daydreams ac- 
cording to research presented at the 
Marquette University "Power of the 
Imagination Conference." It was noted, 
however, that such patients given hyp- 
notic suggestions of a daydream 
showed signs of improved health, and a 
few even recovered. Patients with ill- 
nesses ranging from cancer to ulcers 
reportedly responded to treatment 



Stars for sale 

The Internationa 1 Astronomical Union 
has Found some shady groups in Aus- 
tralia with official -sounding names that 
offer to name stars after a person pro- 
vided he pays a "research fee. ,r The 
TAU, whose star registries are the only 
sources used by professional astrono- 
mers. cautions against buying a star 
name. If you find someone selling star 
names in your area, let me know. 

Space suit snag 

The Space Shuttle crew's planned 
November space walk was canceled 
because of failures In the astronauts' 
space suit airdrculaticn systems. Hut 
another kind of snag worries space 
experts: Can woven space-suit material 
get tom in orbit? To test a variety of 
materials, New York's Fashion Institute 
of Technology has developed a '“mace 
snagger " It's a simple device for such 
a high-tech field. A spiked ball about 



the size of n Ping-Pong hall is anchored 
to The machine The fabric runs along a 
belt, letting the spikes run across the 
material. 

By counting the number of snags 
that are developed over a specified 
period of time, the clothing researchers 
can predict how a fabric will behave 
under specified conditions M 





AT ace sndgger is used to test strength of 
S&ece suit* and other woven material 
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DIRECT FROM U.S. OPTICS 

QUALITY SUNGLASSES AT FACTORY PRICES 

Metal Frame Sunglasses Feature * Impact resistant lenses * Handcrafted * Polished gla^s lenses * Hardened medal frames * 












Free case with each pair. 



Cold 

Slack 



Visa or Master Charge f* 



Name 



Exp. Date 



GaJd 



Gold 



Address 



OoW 

Add JfyHrfjge. Handling #nd Inline* 

I I GO per chi t 



T^tiJ 5_ 



City 



State 



NOTICE; Don't be fooled by cheap imitations. These glasses are 
made exclusively for U S- Optics."' To make sure you get the best, 
order now and if not completely satisfied return for refund within 
30 days- No Non -sense 30 day guarantee . CdptmbJh isss u.s Opiic." 



The CUWC 
Slfl-fb msf#!- Jiflmns LjiEfl y JSriS^s 
A 530 00 valut cmly S14*S 2 pura Eor 520. 00 



Bl-a-cfc MvtaL Fr-icre. 

Thin anil d urn hie bhrk melrtl Frames 
Axi*i.0r itfesdrux 5i.rl« "rnst 1 -' 

A 125 00 eaLiw only )N 95 2 pairs to. S2B00 



World Fjstlou i Pi1.ce* Giiai-a* 

Thr»e preciHon NighE glasses die- iw** available 

tg i h* public I -:’j only 57 4! I i y :>u e ould> buy th*i iti 

flls-e-v*ber*. I'hvr'd probably cost. you -dyo. 52 D 0 Q 
SpwvaFy g-flld <ie silver Frima* A SJ>Q 00 vjlitfr 
□nlir 57 05 2 pern- Eor I 14 00 



Only 

iU.95 



Only 

114.95 



Char-ga-A-MaCac Flight; Glaaasa 

Fcdturas tc-nM-i iJiar darb-a-n nut dixie? 
and di^nat' h#c'r la lighter Ekrrts indoais 
SpacjEy -rr o I ■: I oj sikfli Eram^ A S-MJ LM J uiLu.* 
only JM 95. 2 pairs £« 320 00 



Rich Tariouc ShaJJ Slyl* 

CLsasic sty S-n big# grid i#*H l*Tii# 

A 520 DO valve only 5995 2 pairs Sot SI D-QC 



; Arviim Teardrop Flaghl Glau+os 
F 'cubic cable- 1-empJE-s gold lumas 

A 520 AC cwvlr $£-3* 2 pairs lo* itfeOG 



Min oi ed Lam Flight Gla ntp 
iJnexcrliled glare prated ion, gold ar silver liarne - ' 
A 525 00 value ejily *1095 2 pairs Jar *20 00 



SLudaid Ayiaiae GIabim 

Tradilional sterna gold Fra itim, 

A 120.00 uLu* ffltLy *9*5 3 p*u> 1« 530 W 



Style p 
A 
B 
C 
D 
E 



Ouainlil y 



Frame- Color 
Blaek 
Bto-wte 



Rkrb 

Black 



Price 



To order your U.S. Optics" sunglasses, send check or money order 
to U.S. Optics," Dept. 849, F.O. Box 14206, Atlanta, Georgia 30324. 
Credit card customers please fill in Card ft and Exp Date 
FREE — limited time only — deluxe velour-lined case with each pair of 
lasses ordered (a S3. 00 value). Dealer inquiries invited, 
redit card orders may call 1-404-2 S2-0303. 



Only 

S9.95 



Only 

*14.93 



GLrl Wiielitr 

Giav in i irarriJ He-nsa-i. fc-ldck Damps 
A 520 00 vatur nnLy *9 95 2 paus Tor S3fl 00 



Th* Spu-rtpsTi a p 

Spars- graphic on blarl* medial frame 
A $3$ DO r.,« or, l T m 95 £ p*irs ior %UQ0 



Only 

$19 S 



Only 

S9.9S 



Only 

11495 



A ShntHing Gimwtmu 
brighter. -risibiiilif 

v#Lb« ortlj? 5149$ 
52EOO 
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BILL HARTFORD 



IMPORTS & 
MOTORSPORTS 





Trying harder f / 

goes with being ■/ / 

No- 2. Nissan 

tried so hard ^ 

with its Sentra _ 

line dial it was P a ^ T * *mfk 

tho bestselling TT '. W+*,.. 

nameplate for \ 

several months ^**1 

last year. After Us 

introduction in April. Sentra beat H 
the Toyota Corolla 19. 51 3 TO 1 6 . 727 ^ 
models sold for the month of June, and 
then edged it out again in July and Sep- 
tember. At last count, the Sentra is still 
going strong and could give the Corolla 
a tough fight for top honors in ' 83_ Sen 
ira's appeal (aside from phenomenal 
fuel mileage, of course) is in its very 
contemporary styling, smooth outside 
and roomy inside, just like Stanza. 



Pulsar NX is Nissan's n&w, dramatically 
wodg&shaped, fron f* iub 0 «J -drive ooupa. 



AM/FM four- speaker stereo- and pop-up 
halogen headlights. Power is from Nis- 
san's 1 .G liter ohc Four 

Sentras got the same 1.6-1 iter engine 
but the MPG model continues with thE 
1.5 liters. Stanza's new option is a 
three-speed automatic transmission 
with lockup torque converter. 

The spony 20Q5X hardtops and 
hatchbacks have power steering stan- 
dard and SLs are available with leather 
soats. 

The very smart -Looking Maxima 
models have so much going For them 
i hat a lot of car buyers are being short- 
slopped on the way Ed their BMW deal- 
erships. Nice refine me nl for r 83 is a 
new roar suspension on the wagon (it 
doesn't intrude on the cargo space) that 
lets you drive ir as if it were a sedan 

Last, but not Least, are the 2B0-ZX 
models with larger lines 1 205/7 Os 
instead of 195s) and a new interior 
option package. Suspension is softened 
for improved ride on Turbos. 



wagon, on# &f smartest-tanking 
j himJers - around. now handles like sedan. 



New for ‘S3 is the Pulsar NX sport 
coupe, replacement for the 310. This 
dramatic wedge is controversial in its 
styling (chopped too abruptly in the 
rear), but it's a solid car offering a lot 
for the $7,399 base once— sunroof, 




Tale of two Civics 

Driving Honda's 1983 Civic 1 3D-QFE 
(FE for fuel economy), you'd i'xpi'cl 
to 5 Lip tho shift lever into fifth settle 
down to a steady 55 mph 
and get between 46 
59 mpg: They're the 
EFA numbers for esti- 
mated mpg and high- 
way mpg. What 
don't expect Is 
squirt away from 
road— squirt 
seconds. Honda gives you first and 



Civic 1500 $ is new in v 03 Honda lineup. 



second gears Chat let you do that, and a 
fifth that lets you net 55 mph while the 
liny 1.335-cc Four is turning 1.950 
rpm, a fast idle. Now To tho FE this year 
is an upshift tight that tells you when to 
shift for besi fuel economy (When 
you're having fun driving this ergo- 
nomically perfect little car for the sport 
of it, ignore the light.) 

After a few hundred miles in the 
J300FE Civic. I wondered what more 
satisfaction 1 could gei when 1 switched 
into the new model for '83. the 1500S. 
Well, -driving this GTO of Civics. I found 
that with the 1.4SB-cc engine you do 
shave a little time off your brisk spnnt 
to 60 mph. That's satisfying. And with 
the S model's rear stabilizer, special 
shocks and Michel ins, you're quicker 
through the slalom. That's satisfying. 
Also, the S models are great looking 
and great feeling with their fashionable 
intenors, four-spoke steering wheels 
and other identifying features. That's 
satisfying. But all of these S goodies are 
really not necessary Honda has a 
delightful Civic even in its high -geared, 
fuel -economy. FE model. 




Turbo trucking 



Mitsubishi sells its turbvdiese! pickup 
hare.. but riot tills Paj&fu turbodieiel Jeep, 



We'Ll have to follow up our turbo cars 
story {Turbocharging — This Time It's 
Here To5tey. page 71. Dec. ’82) with a 
turbo trucks piece — not of the Mack 
variety, but those scaled for you and 
me. Late Last year Mitsubishi gave us 
the turbodiesel pickup in two- and four- 
wheel-drive versions (and they have 
turbos we dorit even know about, like 
the japanese-market Jeep above). Now 
Subaru has a gas turbo in its Brat and 
4wd sedans and wagons. They're just 
out and wo plan tn be driving them 
SQQn. VM 
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N^VO' 

RFATS V.U.. 

tests P rove lt ‘ 



Over 10,000 drinkers across the country 
have compared the taste of Imported Windsor 
Canadian to the taste of Seagram’s V.O. 

And they chose the mild, smooth taste of 
Windsor over V.Q.— 57% to 43%. 

If you’re a Windsor drinker, that will 
come as no surprise. But if you’re not, try the 
taste of Windsor and find out for yourself 
why it’s the Canadian that stands alone. 

You can’t beat the taste of Windsor. And 
you certainly can’t beat the price. 

WINDSOR^ 

ONE CANADIAN STANDS ALONE 
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Four '83 Vz Chryslers unveiled 



Chrysler just keeps spinning off innova- 
tive new products on variations of the? 
versatile K-car platform. The latest four 
consist of a super- luxury, fwd New 
Yorker; a stretched Executive sedan; a 
longer^till limousine and a nostalgic 
"woody'' version of the I.eRaron con- 
vertible, 

Based on the 103-inch- wheelbase E- 
Class sedan introduced last fail, the six- 
passenger. '' forma r -roofed new New 
Yorker is not to be confused with the 
larger and much heavier old rear-drive 
New Yorker, which has been redesig- 
nated "New Yorker Fifth Avenue Edi- 
tion' for '83. 

It shares the company's 2.2- f newly 
fuel -injected) and optional 2. 6- liter en- 
gines and comes standard with C hos- 
ier's Voice Alert warning system and a 
travel computer. 

The five- passenger executive sedan 
and seven -passenger limn, both deri va- 
il ves of The fwd LeBaron. are being 
hush by an outside contractor for '83. 




In spring, ynu can get LeBnmn MjJW&rr- 
ibtef in i imi ted ■ edition "woody" model 



but may he fully Chrysler* produced 
next year it sufficient demand material- 
ises The former's overall lengih is 
increased by 24 inches, the latter s by 
31 inches, over the basic LeBaron. Both 
shouLd deliver 20 to 30 mpg from their 
standard 2. b- liter engine. 

The limited -edition Town and Court 
try 'woody'" ragtnp becomes Chry- 
sler' s most prestigious convertible and 
comes complete with the 2 6 engine. 
Mark Cross leather trim rear decklid 
luggage rack and a tong list of addition- 
al equipment. AbduL 500 will be pro- 
duced this year 



Turbo 2000 

Turbochargers are all the rage these 
days, and rightly so. it's one of the few 
alternatives automakers have for com- 
bining the power and fuel efficiency 
requirements of downsized cars. All set 
to debut simultaneously with the mid- 
engined Pontiac Flero, is a turbo- 
charged version of PonbacT 1 .8 -liter, 
overhead-cam Four which will appear 
as an option on the 2000 (J-Car). 

Complete with throttle- body elec- 



tronic fuel injection, hydraulic valve lift* 
ers and a new aluminum intake mani- 
fold, this will be the first, small, turbo- 
charged engine from any GM division 
since the mid- 60 J s turbo Corvairs We 
drove a prototype in an '83 J-2QGQ Iasi 
summer, and even with automatic 
transmission it was a real screamer, 
Fond, of course, is scheduled id 
unveil its 2. 3 -liter turbo -Four (in a high- 
performance T-Blrd) about ihe Lime 
you read this, and Chrysler is readying 



Pontiac's P-car gets a name 




pfero 




Wove iwflr tailing about Pontiac's P- 
car far whet seems like ages. Photos 
appeared in DLP last month (see page 
14). We've only teen able to caff it by 
its internal designation — P. Now, at 
long last, the vehicle has a name end., 
as a bonus, an appendage* Pontiac has 
officially called it the Piero 2M4, Frero r 
according to Pontiac, is shon for Fire- 
bird and Aerodynamic. In Italian, they 

tell us, fiero mms "proud am." Tito 

2M4 stands for two-seater, mid- 
engine, four-oylindar. 



its turbo 2 2 for its 'R4 G-24 sports car 
fwe p ve already had a chance m drive an 
engineering prototype with this engine 
and report the experience on page 
65}, AMC already has a turbo Fuego. 
and VW of America recently intro- 
duced a turbodiesel Rabbit option. 
GW's Chevrolet Div , for its part, is 
reportedly looking at Wanfecl-type r 
cranks haft -driven superchargers to 
boost the output of its 2.CMiter and 
smaller engines- of the future- 
Pontiac also Would like to have Us 
own high-performance turbo V6 to 
replace the 5. □■liter Chevy V8 as the 
top-of-the-line Firebird Trans Am op- 
tion, Division engineers are working on 
an ail-aluminum, port- Injected, twin- 
lurbo 2.9-litur version of Chevy's 60° 
V6 for just such an application, but 
don't expect it before the '85 model 
yoar 



Fwd T-Bird/Cougar for '86? 

As soon as Ford's design people had 
completed work on the sleek, new ' S3 
Tbunderbird and Cougar last fall, they 
started on all-new fwd versions for pos- 
sible ’86 or '87 introduction. These will 
likely retain the rounded aero look but 
will be mprnportioned for conversion to 
fwd. 

Ford is planning to follow Chrysler 
and GM in converting virtually all nf its 
products to the more space-efficient 
fwd configuration, and Us new fwd 
transaxle for mid-size and larger cars is 
slated to be ready by the '86 model 
year 

Another Ford program, involves a 
larger version {2.5 or 2.6 liters) of the 
new 2. 3 -liter fast-burn, swirl-combus- 
tion Four as a higher performance 
option for the soon-to-come fwd Tem- 
po/Topa? compacts. The larger and 
more powerful engine should make 
these cars more competitive with G M s 
mid -size A -ears (which, offer both gas 
and diesel V6s}, anti it may be road y as 
early as this fall. 



All-new Rabbit for '85 

Faced with diminishing sales of its 
decade -old Rabbit. VW IS working full 
clip on a new me for introduction a 
year Era m this fall. Contrary to previous 
(Please ram to page 1 6} 
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Strong new reason 
to pick Ranger! 

Ford s lough Ranger is already the best-selling 
4-cylinder pickup built in America Now it oilers 
V 6 power and performance, too! 

V-6 Ranger Driving Power. New optional 2.8L V-6 
boosts drlvmg power and excitement And its 
available in both 4x2 and 4x4 models 

More payload than Chevy S-10, Ranger s 1755-lb 
payload option is the largest at any American- 
built small pickup 

‘ft. L Po)k& Co CYTD regksl rations Augaisl, 354J2 



Ford s new Electronic Engine Control. EEC-fV con 
stantly monitors the Ranger V-6 lor most effective 

performance It can 
process a million com- 

Only Ranger 4x2 
alters two 4-cylinder gas engines 
and a V-6 plus a new diesel 
that the Chevy S-10 

can t match _ 

FORD DIVISION 



FORD 
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Warning: The Surgeon General Has Deiermmed 
Thai Cigarette Smoking Is Dangerous to Your Health, 




DETROIT LISTENING POST 

( Continued from 12} 

rumor, ii will be more evolutionary 
than revolutionary sn both style and 
engineering, and definitely will not be 
based on the teardrop-shaped. Aueq 
2000 concept car that's been touring 
the auto show circuit 

The P B5 U S -built Hah bit will be 
slightly longer (both overall and in its 
wheel base), more rounded, mom 
wedge-shaped and far more aerody- 
namic than the current version, with a 
roomier interior and significantly better 
fuel economy. A largo part of that econ- 



omy gain will result from advanced 
electronic engine control and (probably 
beginning in 1936) a computer-con- 
trolled, continuously variable, automat 
ic transaxle on some models, as well 
Meanwhile VW of America is tout- 
ing some 1,300 improvements to its 
33 line; new Luxury GL turbodiescl 
and high-performance GTI Rabbit ver- 
sions; and its new. 12- month, unlimit- 
ed-mileage warranty A specially 
equipped '83 Rabbit diesel recently 
became the first production vehicle 
ever to top 50 mpg In ERA city testing 
and posted an astounding 67 mpg in 
the EPA highway test 



FOR YOU 
WHO WANT 
THE 
BEST. 

Empeotabta woHkmorahip m e^ety d#foiL Precision mede par*, Hand honed, 
perfectly mated cutting edges, fine polished finish. Blue _ptasric comfort grips. 
The besl. At iw premium in price. Took by CHAMNELLOCK. Send for your free 
Cdtflbg ■ Channe^lKlc I rK- Meadvi lie, Pennsylvania 1 6335 

Tools by 




Chevy's hot experimentals 

A i Chevy's press preview day at GM's 
Milford. Mich., Proving Grounds last 
summer, wu couldn't help marveling at 
all the wonderful, experimental, non 
production hot rod Chevys on hand, 
most of them available for driving. The 
Camara group alone had a fuel- 
injected. V6- powered Z28 and three 
Dick Guldstrand -prepared E-cars—one 
with a 5. 7 -I iter aluminum Vfr a second 
with a multipoint. fuel-injected 5. 0-titer 
and independent rear suspension; and 
the third the very same 200-plus- hp 
Z2& race car we had barely beaten at 
Mel sen Ledges (see Only The Strong 
Survive*, page 92 . Nov. ' 32 ). 

There was also a very Fast V6- pow- 
ered Chevette, which we keep hearing 
they may put into production one of 
these days Also a fuel-injected V6 
Cavalier (J-car) development vehicle, 
complete with a whole dashboardful of 
intricate instrumentation, knobs, dials, 
bells and whistles, and an engineer to 
demonstrate it. 

Also a turbo V6 Citation fX-car} X- 
1 1. And a gorgeous, dechnomed, candy 
apple red. HO V6 Cavalier coupe with 
special tires, steering, suspension, inte- 
rior aim and more. This one. we sub- 
mit, should already be in production to 
compote with Pontiac's 5TE. Butek's 
Century T-Typo and the various high' 
performance imported sport coupes 
and sedans. 

Under great pressure lately to Im- 
prove the performance of its various 
production engines, Chevrolet seems 
to be saying: "Be patient, please. We're 
working on some really neat stuff for 
The Future'” Unfortunately, you can't 
buy any of it now. Maybe someday. 

The Tiger is back 

Remember the Uniroyal Tiger Paw and 
the wonderful animated ad campaign 
that made it a household word in The 
1960s? 

Uniroyat. betting that you do, has 
recreated the character and a fresh- 
ened version of the campaign after a 
1 5-year absence. 

It will be used to promote the Uni- 
royal name, in general, and at least 
three separate Tiger Paw tires- first, an 
existing all-season Tiger Paw radial; 
second, a brand-new. more expensive 
high-traction, low rolling-resistance, 
long-wearing, all-season, steel belted 
radial called Tiger Paw Plus; and third, 
an ultra-premium version of the Tiger 
Paw E J lus, which uses the company's 
excellent Royal Seal puncture sealing 
system. 

Uni nay a! says its new Tiger Paw Plus 
eliminates the need for mud-and- 
snows, yet runs quieter than the usual 
all-season radial and wears 10 percent 
longer than its own Steeler. m 
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Everybody^ making money 
selling microcomputers. 
Somebody's going to make money 
servicing them. 



New NR! Home Study Course Shows 
You Howto Make Money Servicing, 
Repairing, and Programming 
Personal and Small 
Business Computers 
Ssefiu like every rime you turn around, 
somebody comes along with a new computer far 
home or business use. And whsl s made it all 
pusstbEe e the oiuustag mimpfocessor Hie liny 
little chip that's a computer in itself 

[ ; slng this rew (edinofagy, foe industry H 
offering rampan, aflwdablf computers that handle 
Lhings She payrolls, billing, inventory, andoihei fabs 
far bosi nesses of every siae perform household 
functions including budgeting, environmental sys- 
lems control, indexing recipes. And thousands of 
hobb>B35 are already owners. experimenting and 
developing their own programs 

Growing Demand 
Tor Computer Technicians 

This Lvnnjyonroffoegrowfo factors influent 
mg iht L Increasing cj^portunltlcs far qualified com- 
puter technicians. The U.Sk Department of Labor 
projects ove ra (OCflfc increase In job openings far foe 
decade through B8S. Most of them «ev p jofe created 
by tile expanding world of die computer 

Learn at Home in Your Sparc Time 

S'Kt can [min you far this exciting, rewarding 
field Tfcaln you at home fa service not only micro- 
computers. bui word processors and ditta terminals, 
loo Train yon a' your convenience, with clearly 
written "bile-size' ' bosons that you do evenings or 
wwtends, without going to dssses or-quming, your 
presenl job. 

Your training is built around the blest model 
of the world's most popular computer 1 1 s the amaz- 
ing TKS-HO™ Model III. with capabilities and fea- 
ture lo perform ;l host of personal and business 
functions. So other small computer lias so mucli 
software av ailab le far It. no other is used and relied 



i TKS-iJU i'- a Uadmurt 

cifth? KjUw Hh^ck 
dhftkfll ofHudv Cofp l 



on by so many 
people And ils yours 
to keep far personal or bus?- ^ 

ness use. ^ * 

You gel plenty of practical 
experience YSanglheNKI DbflSwry Lab* that also 
aunts as purl of ytiur course, you build and stuih 
circuits ranging, from the simplest to ihe moti 
advanced You analya and troubleshoot i&iug tfic 
professional ^-Function LCD digital muliiniettfT you 
keep to use later in your woik- liren you use the !ah 
and mner to actually access (he interior of your 
computer bui Id special droii ts and write pro- 
grants to control them. You see" tout compuler 
m mfc and demonstrate its power 

Computer Agisted Instruction 

Your TRS-Sfi even helps Erii n you You recei ve 
■+ special lesson tapes in BASIC computer language, 
tiring them inyriurnticrocuntputery™ “talk" fa i I 
iv you progress furors are explained, #r±ph\c* and 
animation drive home key points. Within a mailer of 
minutes hr :ih!c fa write simple pmcram^ 
wufselF 

Become the Complete 
Computer Person 

In addition lo training in 
and .bSuriccd nuchine Ian- 
yon gain handHin expert ■ 



encc in the operation and iipftlicvi 1 ! inn oF computers 
lo husinres and personal fobs ton re liained to 
become ihe fully rounded, new breed of technici an 
who can interface with the operational, program- 
ming and service facets of today's computers You re 
ready io kike your pface in iht. 1 new electronic age 

Other Opportunities 

SR[ has been giving ambitious people new 
electronic skills sinoe 19S4i. Tbdjy's offering also 
include TV. Audio'Video Systems servicing with 
training on our exclusive Healh Zenith, computer- 
p-rogrammahle IT -diagonal color TV . Industrial 
Heciron ics. resign Technotoft . and other alc-trf- 
the-art course 

Ftc« Catalog... Mall Card 
bra Salesman VIII Call 

tend tlw postoge-ftoid card far our 100-page 
rataiog showing all courses with equipment and 
complete fason plans There s no obligation oihct 
than to yniraJf See how NRI cm help you grow 
with the most esatin^ and Important rww fidd of 
the BO'S. If card lias been removed, please write 10 us. 



SRI Schools 

McGraw-HlEI Gonllnuins 
baluoitfain Center 
59.W Iftfccflrisln Ave. 
^'itshmgton. IX J0016 



We’ll give ynu tomorrow 




MOItT SCHULTZ 

CAR 

CLINIC 



Attach the latch to 

Listen tip. Joe Bailey of Litchfield Ohio. 
Moncor Clayton of Manasquan, N.J.. 
and J.J Lighter of Bowie. Md You all 
wrote about the same trouble — latches 
falling off the front vent windows of 
your Volkswagnns and the inability of 
VW mechanics (o glue them back in 
place. Each of you was told to replace 
the vent window, which costs "340" 
(Clayton? $45-$5CT (Bailey), "S75" 
(Lighter! 

Those mechanics are not using The 
correct bonding agents or They're not 
doing the job properly Here's the way 
to tackle it 

L Clean the glass and latch with 
clear ammonia. Sec that all old adhe- 
sive is removed, but he careful not to 



Knoclsworst 

Since the odometer lurried 500 miles, 
ihe 4.9'liW r (3QQ<u in } engine in my 
1982 Ford pickup truck has been 
knocking The noise is noticeable os a 
fight load is pm on r he engine with the 
L-f uEr.fi being feathered However, it's 
most pi enounced after a reasonably 
hard drive when power is applied in 
traffic. Oil pressure is normal 

My Ford mechanic used a sound 
probe to trace the noise io ihe from of 
ihe engine. He J s concluded that the 
two metal liming gears are ihe cause 
is this a reasonable diagnosis^ Mi fan 
Wallace. Mountain View Qkla 
Yep — not only reasonable, but prob- 
ably connect. The 4.9-liter engine is 
prone to this and other noises, includ- 
ing piston slap and camshaft tingle but 
they don't affect driveability or durabil- 
ity. For rrty money, the 4.9 is one of 
Ford's most durable power plants 
Metal timing gears replaced phenolic 
years Ford used several years ago. 
because the phenol ecs didn't hold up 
Bui metal gears may make noise as 
they mesh So now because of owner 
compels Ford has started installing 
phenolic gears once again However, 
according to a Ford engineer, new res- 
ins supposedly make phenolic gears as 
durable as metal gears 

If you want, you can replace metal 
gears with phenol its, but you'll have to 
bear the cost However I wouldn't do 



stay 

scratch the glass. The repair often suc- 
ceeds or fails with this first step Bond- 
ing agents won't work if they're 
applied to oily or diny glass. 

2 - Dry the glass with a clean line- 
free cloth. Don't use a greasy shop rag 
and don't put your fingers on the spot 
once its clean. 

3 - Apply Loeute 707 to the glass and 
metal. Allow the agent to sot for three 
to five minutes. 

4. Now, apply Loctite Speed Bonder 
324 to both surfaces and Immediately 
clamp tho latch to the glass with a small 
C-clamp. 

The adhesive needs 2 to 12 hours to 
turn When 3 did the job on a friend's 
car f gave it the full 12 hours 



this if the vehicle is still covered by the 
warranty You'll void it 

Pain in the pan 

Since I bought the car (used A / haven't 
been able to stop a leak from around 
the otLpan gasket of my 1980 Chevro- 
let Citation It has a four cylinder 
engine. I installed a new gasket but jt 
lasted just a few days. Another gasket 
applied with sealer tasted almost a 



week The leak persists. Have you had 
other complaints about this? Is there s 
service bulletin? Please help - Larry 
Heberts. Kansas City ■, Mo 

Since the answer to both your ques- 
tions ts no there's only one conclusion 
to make Tf the gasket is being Installed 
properly, then the oil pan was misma- 
chined and should he replaced Howev- 
er before doing this let's talk About 
installing This gasket, which is a four- 
part assembly. IF any one of the four 
pans isn't put on correctly you "It wind 
up with a Leak This is how the job 
should be done; 

1- Clean the Oil-pan rails and engine 
area where pan meets engine 

2. Install the rear oil-pan gasket in 
the rear main bearing cap securing it 
with a fast -drying adhesive. 

3. Attach ihe front oil-pan gasket to 
the timing-gear cover with fa st -drying 
adhesive Press the tips ol the gasket 
into ihe holes in the cover 

4. Apply fast-drying adhesive to the 
oil -pan rails and install the side gaskets 
on Che rails. The grease retains The gas- 
kets. 

5 - Give the adhesive some time to 
dry. Then, apply a V«- inch-thick by 14- 
inch-long bead of RTV silicone sealer 
along the front edges oft he side gas- 
kets at the points where the side gas- 
kets will join the front gasket. Apply the 

IFIGAbg I4jjn lo page 



Wheel of misfortune 



*? 



Ed Croft of Englewood, Ftfl.. wrnLe this tip. and jt JusL may save 
your life. He describes a recent head on crash thai killed five 
people m hb slate The invest igaLLhg Dtlicer said that front- wheel 
suparatlun — rim and spider coming apart— Canned ihir accident Twi 
other accidents in Ed ! s town were also caused by wheel failure. Rusi. ynu 
see, weakens the weld between the rim and spicier 

Many at' us are driving our Cars Longer before trading [burn in, SO [his problem fll*y 
bo mere acute than is generally realized. It's a good idea, therefore, to remove 
wheels, dismount tires and examine the metal. If wheels badly rusted, g Pt new 
ones. If they're not Loo bad, ware brush, prime and pam[ them. 



/ 



WIRE SHUSH 
mimn and paint 




CHECK FOR 
ffijsr HEiPE 



20 



POPULAR MECHANICS - FEBRUARY 1903 





X- % *sir %-r 

Save $19.35 on Radio Shack’s 
Home Burglar Alarm System 



Save now on this perimeter alarm system pack- 
age and protect your home with the same type of 
security system used by professionals. Every- 
thing you need for easy, do-it-yourself installation 
of full 24-hour protection is included. Alarm sys- 
tem panel. 1 00 feet of twisted wire. High-security 
key lock. Four magnetic switches for up to four 
windows or doors. And an electronic siren. It’s so 
versatile— you can actually "custom-design” 
your system and expand your coverage any time 
Add vibration sensors, glass-breakage detectors, 
security dialers and any of Radio Shack's com- 
plete line of security devices. Get up to ten arm/ 
disarm key switches for different entrances The 
system features two loops. One activates the 
alarm instantly, the other provides adjustable 



0-45-seoond entry and exit delays. And there’s a 
panic switch circuit that’s armed 24- hours a day 
for emergencies. Alarm shuts off after five min- 
utes, then resets automatically. Four LED indica- 
tors in the ail-steel control unit show system 
status at a glance Power-on and arm/memory 
LEDs assure you that the system is armed and 
working properly, and the loop indicator lights 
when all circuit detectors are in their normal state 
It lets you know it you left a window or door 
unprotected. U.L. listed. With a battery backup 
system in case of a power failure. Separate bat- 
tery and bell test buttons and battery indicator. 
Come in to Radio Shack today and see our com- 
plete security line tor tow-cost, whole-house pro- 
tection for your family, home and property! 



Radio /hack 

A DIVISION OF TANDY CORPORATION 



FM.il pncp* m.y dn ai individual grow and Oealera SariP'-re e*ir* 




CAB CLINIC 
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same sealer In the depressions where 
the rear pan gasket engages the engine 
block. 

6. Lilt the oil pan carefully into place 
and bolt it to the engine. Install bolts 
holding the front of the pan 10 the tim- 
ing-gear cover last These bolts have to 
be installed at an angle* and thn ho las 
in the pan and those in the timing-gear 
cover won't line up until the rest of the 
bolls are snugly in place. 

Crotchety clutch 

tVeVe just paid $ 287 fbr the third 
clutch in 2 LOGO mites for our 1981 
Plymouth //orison Miser, We fee/ that 
there's a definite detect in shis car. but 
haven't been able to get any help from 
0 ut dealer or Chrysier Corp m Detroit. 
What cart we do? — Mrs. Angela Ma- 
guire, BhomHeid. N.J. 

The most common cause of prema- 
ture clutch tail ure is driver Technique. 11 
the driver ndes the dutch pedal 
between shifLs, the slight slippage that 
results quickly produces high tempera- 
tures. which soon destroy the disc, 
plate and flywheel. 

There is no inherent problem wstli 
the dutch in the Horizon or Omni. If the 



dutch is chattering, a reason may be 
that after the dutch went bad the first 
time., mechanics who installed the sec- 
ond and Third clutches made a serious 
mistake that many mechanics arc- mak- 
ing. because a dutch in a car with a 
transaxle is difficult to bolt into place, 
they let the transaxle hang by the 
clutch disc as they maneuver parts 
around. This bends The clutch disc and 
causes chatter and premature Failure. 



If the clutch isn't chattering, but is 
still burning out prematurely, then 
there are some possibilities you should 
look into E'er h e ips some port of she self- 
adjusting mechanism has failed 
Was the prey s u re plaie replaced when 
the clinch was replaced? And has the 
flywheel boon resurfaced or replaced? 
A pressure plate that is warped or has 
weak springs wifi quickly eat up a new 
clutch disc A flywheol that has been 




Undercover agent 



HEATER HOSE 
TO HEATED 




INSERT PAG ESI HOSE 
Arvo FVJLl ry.ji 



Thermostat 

HOUSJrVG 



There's no need i& repeat how to i^specr radiator hoses, right? 
If an upper or lower hose feels hard or mushy to fihe touch, 
crocks or bulges, leaks a| a clamp or collapses as the engine is 
accelerated,, replace the host*. These things an* easy to spot. 

Bui there is a failure that's simple 10 
overlook. A hose can break down inter- 
nally. When this happens, rubber flakes 
C-ldK^ the radiator, plug coolant passages 
or keep a thermostat valve open. The 
inside of a hose is subjected to the sever- 
est conditions — pressure between. IS 
arid 18 p.s.i. and ad hourly circulaUen of 
about 7,500 gallons of coolant heated to 
around 280“' F 

The time to find an internal problem ls 
whon you replace coolant. Remove hoses 
and shove a rag into them. Then, pull the 
rag out. If flakes of rubber fgLE to the 
ground., replace the sick hose. 



THE TGS 1 72 SUPER SAW 1 





The Perfect Workshop Companion! 

SPECIAL MAIL ORDER SALE 



Miters a 2x4, chops up lo 2x8 & cuts large panels 
Portable; 77 lbs, fits in car trunk 



MAKES 

BEVEL 

CUTS 



• Free standing or bench lop operation 

• Positive locks: accurate 90° & 45“ cuts 

* Comes complete with: 
legs, saw blade, rip 
fence & miter gauge 

* Changes from table to 
miter operation in seconds 



DIRECT FROM 
FACTORY AND SAVE! 



Supersaws at $495 each 



ONLY 



Mas ttum to. E lu Mactmry Company , 9040 Ouaon Dr. Twinsburg, OH 44007 
Check enclosed Mctteyenler _ Visa . Mastercard 



Acccwni Ns 



Ejp DA 



Name . 
Address. 

Oty 

state 



Pirne 



5*jnhere 

SO day money-back 



FOBTwinsburg, Ohio 



495 



COMPLETE 



Gredil card customers can order by phone; 
TOLL f-HEE 1 600-321 -S379 

In Ohio call collect 216-425-3135 
or mail in coupon 



000 HUM 



9040 D u tto n D rive , T wins bu ( g P O h i O 4408 7 
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Build a HAHSA* 

The safe Outdoor 
wood Furnace 

Herd's what owners say about their HAHSA: 

Arthur Flieg, Missouri 

■'The H ANSA has done a wonderful Jot, We used fw propane gas at an, In fact I shut It o K 
completely!'' 

Billy Hpdgaon, Ohio 

"I purchased rhe piang (or Hie HAHSA and built It myself and I'm ready sails Fled with It " 

Metrinlckn Wisconsin 

"I built a HAHSA with your plans, and I am happy to say IT fS working just gruel. 




The hahsa (Heating And Heat storage Apparatus) is both 
a furnace and heat storage system; located outside, away 
from your home, it supplies home heat and your 
domestic hot water year-round — safely, 

• The S' x TO' unit and underground pipes are well insulated. 

• Combines an airtight fire chamber with a unique baffling system. 

• Stores heat, thanks to tons of sand. 

• Efficient, clean, simple and SAFE. j 

i 



NO MORE HIGH HEAT 8 ILLS OR WORRY 
ABOUT AN INDOOR WOODBURNER - 
AND YOU CAN DO IT YOURSELF 



START SAVING 
MONEY NOW! 



Pai Pertflinp 



We are licensing franchised 
dealers . , . Write or phone 
today (717) 380-6172 



,ER - \ HAHSA f 

’ A L_L \ 

53 rj> ME jj — - 1 



5 ■■■-- n 



UNDERGROUND PIPES 



Hailed in The 
Mother Earth 
News, The 
Christian Sctsnce 
Monitor and 
Popular 
Mechanics. 



hcat‘damag-nd or that has not been 
resurfaced will also kill the disc 

If the trouble: is the result of improp 
nr repairs,, you'll probably wont to seek 
restitution from Chrysler Ask tho deal- 
er to call the regional office to have a 
Chrysler fieEd representative review 
the situation If you aren't satisfied with 
his derision, toil him you wan! the ense 
brought before this Chrysler arbitration 
board The impartial members of this 
panel cast the deciding vote 

Would he kid you? 

Since tho first day. the 3. 3- h ter engine 
in my 11 Ford Fairmont has had a 
spark knock untii the engine warms up. 
The dealer adjusted timing and carbu- 
retor, and replaced the camshaft, but 
Ehe knock is stilt [here On my Iasi visit, 
the service manager cofd me, Ford 
says it's normal to have a Hide spark 
knock. ' r Can this guy be serious? — Ron 
Kuryio. Medford Mich. 

The guy ls serious. Ford says a slight 
knock on acceleration is normal. Even 
your owner's manual states. the 

maximum fuel- economy benefit from 
the? gasoline's octane rating is obtained 
under conditions oF occasional, light 
spark knock." 

A light spiirk knock is best described 
a*, a slight ra tiling noise that occurs as 



you first depress the throttle to acceler- 
ate or whenever yon place a heavy bad 
on the engine at low rpm, A knock is 
excessive if jt persists whenever the 
car is accelerated or if it lasts more than 
a second or two 

Your Situation is unusual, however, 
because the knock occurs only while 
the engine is cold That rules out the 
conventional causes like EGR failure, 
low-octane fuel, carbon buildup and 
overheating. The problem has to ho 
related to cold-engine spark control. 

Article No 82-14-12 or service bulk?- 
tin 82-14 discusses this problem on 
1982 3. 3' liter engines that ane cold. A 
Ford engineer told me the repair also 
applies to 1981 3.3 -liter engines 

According to the service bulletin, 
spark knock could result if the filter on 
i he Sower port of the vacuum regulator 
valve is restricted This causes full 
manifold vacuum at the distributor 
rather than only 6-in Hg. Full vacuum 
results in an overadvanced spark and a 
knock. The solution. Remove the filter 
and reposition the vacuum valve. Hi 



DO YOU HAVE A CAR PROBLEM? 

Ars r art Mar* ,-rJxHJf it Sr-ntf ynwr qwsiroji rg> thr 
Car CtinK. RojsuJar Metharwri, Z£4 Wwt 5?ib V 
New York. N. V 7 00 3 9 IVtote fetters cannot be 
iwttvti jrtdJviduiWA problems itiai are of general 

jri fj-JiH-.X lvtJT for riiSi rjj EJV i E^urfovi 




i Box 11,2- P, Falls, RA 1061 5 

| Send me IMa complex HAHSA £ 

l package — Ptan-s, Drawings, Malsnata | 
I cosl Hste and General I nlormaElGfi EnclOS- f 

3 fttf Is 520 (U. 5. funds) post paid | 

■ .. General iniofmation brochure abovs * 

! HAHSA. Enclosed is St lo cover postage | 
I and handling. - 

ja Charge to my □ vjsa □ mastercard 

| Cardt _ _i 

I ift&aM pfinl E*p. Dili ^ 

J Name; S 

j Address: 1 

Icity: _ — . — | 

I Stale Zip — ( 

L.—,.— — J 



SERVICE TIPS 

■ A Loud cracking nvi&f on braktng from 
the front end Of a 1932 Olds Firenze may 
he caused by Fra® control- irm pivot 
twits. 

■ Advice* to GM owners; Deposits 
inside gasoline engines may develop 
from the recirculation of h Jo why vapors 
entering i ho crankcase and from HOP! 
gases If deposits, which build up on 
intake valves, break, off and drop on pis- 
tons, they can cause a noise resembling 
loose connecting cod bearings. The 
deposits can evon cause the engine to 
seize This can happen In engines having 
as few as 0.000 miles. If you experience 
a knack or engine seizure, use CM Top 
Engine Cleaner (pan No 10500021 
before having the engine tom down. If 
the trouble is the result of deposits, this 
product will dissolve them and save you 
money and time. 

W How do you change the ignition tim- 
ing in a car or truck that has. the distrib- 
utor locked in place? Such is the case 
with the 3 8-tuer engine In 1903 Thun- 
derbirds, XR7s, Continentals and FIDOs. 
According to article 82-17-16 oFTSB 82- 
17 r if spark knock occurs, you have te 
retard timing 3* by replacing the arma- 
ture in the distributor with a new one 
(part No. E2P2- 1 2 A09S-H ) . 



POPULAR MECHANICS * FEBRUARY 1 90 J 



23 



JOHN GAYNOR 



HOMEOWNERS' 

CLINIC 




Continual security light 



Since Tm away from my home six 
months each year. 1 tike to keep a secu- 
rity tight burning. The only problem 
with this is that my utility company 
charges me S£7 per month for burning 
one 15-watt bulb. Something is 'wrong 
Do you know of any way 10 bum a 
small tight and still shut off the electric- 
ity?— Fred Mikolne. Portsmouth. RJ. 

Fred. I checked your figures with the 
utility company in my area. It would 
charge $4 per month, plus approxi- 



mately 6 l fn cents per day for a 1 QQ-wm 
bulb. This would mean a total bill of 
about $5.95 per month. Are you sure 
you didn't leave the refrigerator or fur- 
nace on low while you were away? 

] dont know of an alternative to pub- 
lic-utility power for your purpose. 
Instead, 1 suggest that you ask your 
electric company for a breakdown of 
your bill. This will help you pinpoint the 
additional expense. Perhaps a reader 
can suggest a viable alternative. 



Humidifier with furnace 

We want to install a humidifier in our 
home, since we've heard that moist air 
requires less energy to heat, is good for 
plants and might keep us from getting 
so many colds. We talked to our fur- 
nace repairman about installing a unit 
and he was adamantly opposed to the 
idea. He says that he’s hod to replace 
many ShOOO furnaces because of a 
S 100 humidifier. He claims that smalt 
leaks develop in the humidifiers and 
wafer leaks into the furnaces , causing 
them to rust, t haven't checked the 
installer's stories yet. nor have I gotten 
a second opinion. Whai are your 
thoughts on this? — 5usan C- Ho over. 
Pitsburg , Ohio 

A humidifier is practically a must 
with warm-air heat I'm afraid I can't 
agree with your repairman. In a Sears 
humidifier, for example, the tank or 
pan is on the outside of the duct An 
overflow tube pipes any water over- 
flow away from the furnace The squir- 
rel cage or paddle wheel is wired into 
the furnace blower, so it's almost 
impossible for water to be induced into 
the system and cause flooding. 

Sears, as well as other manufactur’ 
ers. has two models. One (which costs 
about $1 10) introduces vapor into the 
return air duct. The other (about Si 70) 
introduces the vapor into the discharge 
side. 

My mechanical engineering consul- 
tant prefers the discharge-side unit, 
because the heated air can absorb 
more moisture. Although the installa* 
tion is geared toward a dodt -your sell- 
er Sears will install it for about $65. 



Remember, shough the humldistat 
(which turns the unit on and off to pre- 
set humidity requirements) must be 
fastened on duct's return-air side. 

More on removing paint 

In "Paint Spatters On Woodwork" 
(Homeowners' Clinic, page 40. July 
'■BE), I mentioned that I didn't know of a 
remover for laEex paint spatters E sug- 




Affer testing Goof Off in an inconspicu- 
ous area, blot it on paint spots until 
they begin ta soften* TTien mb spot away. 



gested using a conventional paint 
remover. Alert readers from ail parts of 
the country came to the rescue, howev- 
er. They reported on a product called 
Goof Off. This product not only 
removes latex paint drops, but also 
takes off decals, wax crayon, lipstick. 
tar r oil and grease. It even removes 
ballpoint and marking pen stains. 

If you can't locate Goof Off. write: 
Atlanta Sundries. 648GChupp Rd.. 13-7. 



Lithonia. Ga. 3005B. for the name of 
the distributor nearest you Suggested 
retail prices are: S2.59 f4 oz.). $5.99 
(16 oz.} and S14.95 (1 gal). 

Always test the product first in an 
inconspicuous area. 

Saturated sandpaper 

I am renovating the imerior of a 40- 
year-old house using a belt sander to 
strip paint and finish off door facings. 
The original lead-based pa ini adheres 
to the medium-grade sandpaper I'm 
using. After several minutes of use. the 
paper becomes dogged and unusable : 
S r m using S<? sending belts at an alarm- 
ing rate. I prefer not to use a stripper or 
heat gun What do you suggest ? — Ron 
Terry. Baton jRougo La. 

Rockwell International m its excel- 
lent book, Getting The Most Ovt Of 
Tour Abrasive Tools , mentions that 
tungsten carbide abrasive discs with 
widely spaced grains arc good for 
removing old paint. In any case, use a 
coarse— not medium— grit 

The company makes a portable paint 
remover which, En essence, is a disc 
sander with special guides to keep the 
discs from gouging the work. Accord- 
ing Loa Rockwell spokesman, be Its that 
accumulate sawdust may be restored 
by scrubbing with a brush in lukewarm 
water and laundry soap. (Jso a stiff 
brush to work the dust from between 
(he grains then use a cloth to mop off 
the excess moisture. Place the sandpa- 
per back in the machine to dry. 

To remove accumulations of pilch, 
which is similar to your paint problem, 
Rockwell suggests. "Huh the abrasive 
with turpentine. Use a circular motion, 
then stroke the abrasive in one direc- 
tion to remove dust and turpentine. 
Quickly air -dry the abrasive paper be- 
fore solvent penetrates the backing." 

Personally, I wouldn't subject my 
belt sander to the heat and motor strain 
of sanding paint. M 



Do you have a home-marmenaace or repair ? 

Send jf w HcxnMpvnm' CUntc, Popular Mechanics. 
ZS4 Wwtf STih St.. New York. N.Y. IOOI&. Letcmx 
rnnnot be answered individually, bui probhmt of 
wide itiLAr&x will b* discussed in rhe column. For 
Jiwft home-repair and mmnienance help, get FA-Tj 
Home Cana uu/de. Jfl. 35 poitpjnd. $vnd your oFdflji-sJ 
to Papules MfctHAfeL Box W14. Radio City Sw don. 
New York, NY. W101. 



24 



POPULAR MECHANICS - FE&KU.A£y 19B3 




No other tiller you canpickup 
is as good whenyouputit down. 




si vc dual-action Sod- Breaker™ tines cut through the surface, then lift and mix the soil thor- 
ough!} Made of long-lasting, heat-treated steel, they’ll till a 16-inch swath up to 7’/: inches deep. 

For larger gardens, there's the 6-hp John Deere 624 Tiller, It has 2 -inch-wide heat-treated 
steel turbo tines that till a path 13- to finches wide to a depth of 7 inches. Optional tine extensions 
increase tilling width up to 34 inches. Reverse drive is standard equipment. 

In addition. John Deere offers se\oral easily- installed tractor- mounted rotary tillers, The 
newest and largest model has a full 43-inch tilling width and an improved housing with added 
clearance for more efficient operation. 

For the name of Lhe nearest dealer, or a free folder on John Deere garden tillers, 
call 300-447-9126 toll free (800-322-67% in Illinois) or write John Deere, Dept. 62/50, 

Moline, filinois 61265 



Nothing Runs Like a Deere LK 



Pick up a 2-hp John Deere 2)6 Tiller and you'll be pleasantly surprised: it weighs only 
"6 pounds. 

But set it down on your favor ite plot of ground and you’ll be positively amazed: its exclu- 






ARMY 

navy! 

AIRFORCE 

MAMIES 



Got what it takes 
and really care? 
There’s a special life 
you'll want to share. 



Not all who try 
fit the bill. 

It calls for brains. 
It calls for skill. 





You’ll move up. 
You'll feel proud. 
You’ll stand out 
above the crowd. 










your country 
is a special call. 

It's good for you. 

It’s good for all. 





But most of all 
you’ll earn the respect 
of the peopleand nation 
you’re there to protect 
in the Army, Navy, 

Air Force, Marines. 

The Army, Navy, Air Force and 
Marines have a special kind of 
life you can share— especially 
if you’re bright enough to 
graduate from high school. 

Being a member of the 
Armed Forces calls for a special 
kind of person, too. A person 
who has what it takes. A pei^son 
who has self-confidence, A re- 
sponsible person. And a person 
who cares about their country, 

In addition, a good part of 
today’s Services is highly tech- 
nical. Not everyone has the 
aptitude for that kind of work. 
But if you do, the rewards are 
great. You'll work with terrific 
people. And you'll build a 
career with a future. 

Pay is higher than ever- 
more than $550 a month to 
start. And you earn 30 days of 
vacation each year. Plus, the 
Services take care of your 
food, uniforms, housing and 
medical needs. 

But most of all, it’s truly a 
career you can be proud of. 
You’ll be serving your country- 
one of the finest things a 
person can do, And, you’ll have 
the respect and admiration of 
your family and friends. 

To find out more about 
these opportunities, see your 
local Armed Forces recruiter or 
write Armed Forces Opportu- 
nities, PO. Box C 1776, 
Huntington Station, N.Y. 11746. 
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THE PM 
GARAGE 













Taming of the screw 



Tightening and loosening screws i^ a 
considerably less tedious process with 
Vaco Products' new T-head raschei 
screwdriver 

The shanks are held in position 
with a friction fit so they're easy 
to change. Just puli ii out and 
push in another one. In order so 
reverse the ratchet action. you 
simply Turn a knob in the T- 
head. 

I found this tool unique and 
very effective. Ii should stand up 
to hard use because it comes 
with professional-quality screw- 
large assortment of 
sizes and it benefits 
ufdvy-duty ratchet de- 
sign 

The tool costs about Si 8 and 
includes the T^head with one slot 
and one Phillips shank. 



It's manufactured by Vaco Products 
Co., 1510 Skokie BlvdL Northbrook. 111. 
60062.— T. A 



ffeavy-dury ratchm screwdriver 
f&iye Assortment of shank typ 



four ounces, and is little thicker than a 
pancake. In use. I (bund chat the unit 
flashed for almost four hours, and could 
be seen for nearly a m;le. The secret of 
this flasher is its flat battery developed 
by Polaroid for its film packs. 1 just slid 
the battery into the back of the flasher 
and it was ready to go. 

The flasher is available for approxi- 
mately 54. and is made by Polaroid 
You can find it at auto-paris outlets and 
discount stores.— T. A 



Clamping tool 

An extra hand is always welcome 
around the garage, and I found one in 
the Zip Grip tool. This adjustable C- 
clamp provides a quick and effective 
way to hold work firmly in p&ace. The 
tool is made of high-strength steel, and 
looks like it can take years of punish- 
ment. 

Zip Grip allowed me to preset the 
gnp tension and it held the adjustment. 



Grime fighter 




Plastic-coated absorbent doth keeps oil 
from ieakbtg through to surface bei&w. 



You can prevent grease, oil and dirt 
from messing up your garage lloor or 
driveway with the disposable Auto- 
Matt Shield drop cloth, ft measures 44 
x 35 in . a convenient size to spread 
under a car or drape over it. 

Auto-Matt is made of plastic; -coated 
waffle board, a special paper that ab- 
sorbs oil. The plastic coating prevents 
□il from leaking through to tho surface 



underneath. Auto-Matt is about 1 1.50 
at autoparts stores. It’s made by Seal- 
righc Co.. 6Q5 West 47th St.. Kansas 
City. Mo. 64112 — Cliff Cromer 



Lightweight flasher 

Battery-ops rated hazard flashers usu- 
ally are fairly large and heavy because 
of the size and weight of the battery' 1 
The Pola- Pulse, however, weighs only 




Compact flasher employs lightweight flat 
battery that provides four hours of use. 




C-ciump with adjustable tension holds 
work firmly and maintain* ectfuslment 



It will work for production as well as 
one-time projects The tool costs about 
$32. 

If you can't find Zip Grip at your local 
hardware store you can contact the 
manufacturer directly; Aulner Manu- 
facturing. Rox 932. Hastings Neb 
68901 . — Joel Breaul f 
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15 mg. "tsf , 1,1 mg. nicotine gv. per c<garetse r FTC Repon DEC. '81. 









STEVE TOTH 




APPLIANCE 

CLINIC 



Stopped clock on range 



J havei a Erigjdajrc electnc range. .Model 
PC IB -635-2 serial No. 44C46459R 
The dock stopped one day, and [hen I 
noticed that the appliance outlet was 
dead J checked the fuse under the left 
rear burner and il tvas good. Before I 
call a serviceman, is there anything 1 can 
do? — Fred C Trager Barberton. Ohio 
Sounds as if your problem may be 
with the dock motor of the switch 
assembly th E it automatically turns on 
the range to a preset time. My sugges- 
tion is co disconnect the electrical pow- 
er to the range. Then check the hack of 
the switch assembly. Look for broken 



wires or possibly a loose connection. 
Check the clock mechanism,- it may be 
binding Finally, move the controls on 
The switch to make sore the elect ri cal 
contacts are opening and dosing 
If all of the above check out okay, and 
the dock still doesn't work, you'll have 
to replace the entire switch assembly. It 
comes as one unit. Unfortunately, the 
dock motor itself is no longer available 
for your model range The pan fnr the 
switch assembly is No. 75-24728 and ii 
costs approximately $75. The pan is 
still available from your local authorized 
Frigidaim parts service center 



Calibrating a range 

I own a K&lvinator 4Q*m. electric range, 
Model RH45LWQ. serial No 026- 
SSI ZB 4, The oven temperature on this 
range never matches ihe thermostat 
selling . If we set k to 35Q~ F.. lor exam- 
ple, an oven \ hermomelcr shows that 
the temperature is somewhere around 
320* F Is there anything 1 can do to 
adjust the setting so that the oven will 
heat to ihe proper temperature ? — 
Kennard Jones. Spokane. Wash 
To check the oven tempera Lure, 
you'll need a high-quality mercury 
oven thermometer. Place the ther- 



mometer in the center of the middle 
rack in the oven and turn the oven ther- 
mostat knob to 35U° F. Record the foh 
lowing cut-in and cut -gut oven temper- 
atures, when the thermostat turns the 
power on and oft. second cut-in. third 
cut-out fourth cut-in and Fifth cut-out. 
Don't record the initial cut-out temper- 
ature because a cold oven will over 
shoot its setting by approximately 50" 
Divide the sum uf these four readings 
by 4 This will give you the average 
oven temperature 

Ff this figure matches your thermo- 
stat dial, you're okay. If it doesn't 



SERVICE TIP 

Mast of us. at one tjrne or anoLhsr, have 
called a sendee lethbiciaji to repair an appli- 
ance, only m discover that the problem was 
a blown fuse, a disconnected plug or a sim- 
ple repair we could have done easily our 
selves. 

To help you avoid the expense and 
omharrassment of such calls, the Maytag 
Co. is offering ihe 12>page twklei shown at 
right emit led Before You Cal/ 

It lists a number of things that you should 
check when an automatic washer, dryer, 
dishwasher, microwave oven and gas or 
electric range doesn't operate correctly. The 
book Id also contains suggestions on when 
to call the serviceman and whai to tell him 
when you do. 

For a freer copy of Btifore You Caii r write 
tD: Consumer Information Center- the May- 
tag Co. h Dept. 206YG-FM, Newton, Iowa 
The booklet will be available for the 
next six months. 
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match the dial. you'll have to adjust the 
thermostat Simply pull off the thermo- 
stat knob and make the adjustment In 
■Jig center of the shah using a .small 
screwdriver To lower the oven tem- 
perature, rotate ihe adjustment screw 
in a clockwise direction — chats right to 
lower, left to raise. Turn the screw only 
a 111 tie. then recheck the temperature. 



Active frost- free 

Phase help! My Kelvinator no- frost 
side 'by-side re frige ra tor/freezen Mod- 
el FCKCZG9DN, aerial No, 3D572385 . 
runs from defrost cycle to defrost cycle. 
It defrosts three rimes in a 24 hour 
period . about one-half hour each de- 
frost cycle, and nms 22 hours in a 
24 -hour period. The thermostat has 
been replaced twice, but the problem 
remains. The freezer runs 18* fa 20* F. 
below zero Please advise. - -Stanley E. 
Spurgeon. Champaign, 111 

On your model refrigerator, the ther- 
mostat is located in the freezer, 
mounted above the evaporator. When 
the refrigerator begins to defrost, mois- 
ture collects in the thermostat My bee 
is that the moisture is freezing the con- 
trol in The on position when the refrig- 
erator goes back into the refrigeration 
cycle, 

To correct this problem, KeLvmalor 
introduced heater pari Mo. F-112416. 
This small, square homer can be taped 
to the side of the thermostat and wired 
across the ihennostat terminals. It 
keeps the thermostat warm, thereby 
preventing moisture from building up 
in the control. 

After you've installed the heater, 
wrap the whole assembly with refriger- 
ation insulation tape, available at any 
refrigeration supply company. Not only 
will this hold the part in place, but it will 
also keep moissure away from the con- 
trol. You can order the heater by writ- 
ing to the Kelvinator parts distributor m 
your area O.E.M Tarts Distributor. 
919 South lies Plaines Chicago, ELI. 
60607 The approximate price is $6, 
plus tax, shipping and handling. IK 



if ftrfirc i* prObtarti ivjt.'i juy appliance.. unsd your 
-q-LTtSOritm', along wrrfi Jfin moVcr J and ann'aJ nirniiwirv In 
Appliance Oinic. Pap u far ££4 WpSt 5 ?th 

St . Mhw Vnrfc. W y Sony, Hut leners cannot 

be answered intHvi dually, rtioftle nu of wide 
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“This is the business 
that turned our 

dreams into reality” 



I rendered the service When we discovered 
how much money there wm to be made in a 
Duraclesui dealership , I took early 
retirement from l he fire department, 

Before long, 1 hid to hire part-time 
Bertficftlfln. Soon, profits paid for our first 
van. Now most of the work is done by our 
lour Hiorvieemen. Marge schedules the jobs, 
sends out mailings and does the 
bookkeeping. [ do the job estimating, 
special spotting jobs and contact new 
prospect*." 

Now at this point you're probably asking 
yourself, what i^ this Duradeafi bunint^* 
Wilt Hildenbraiid keeps raving about? Well 
L[u i to simply, its a unique, superior .nysUim 
for cleaning upholstered furniture, rugs 
and carpets kWc confuse it with "steam 
cleaning" or ordinary shampooirtH 

methods 1 .. 1 1 not only deans but restores 

and revives colors. It does not wear down 
the fiber or drive the dm into the hg*e of 
the rug us ordinary cleaning methods do. 
Instead it Ufa e out dirt by means of an 
absorbent dry loam. 

Today the Kildenbrand.s provide cleaning 
for banks, country clubs, churches, offices, 
hotels, motels, funeral parlors, theaters and 

hoiTLE?H. 

Carpet and furniture stores gladly 
recommend Duracfean to CuisLomeOi. It 
helps them close sales. 4 ft T of the 



Low Cost investment 

Would you like to have the freedom and 
independence enjoyed by the Hitden brands? 
You can. 1 jet us send you the facts Mail the 
coupon, and you'll receive all the details, 
absolutely without obligation No salesman 
will ever call on you. When you receive our 
illustrated booklet, you'll team how we 
guide you STEP BY STEP to get customers; 
and how to convince your customer to 
recommend additional customers. 

Wilton Hildenbrand mentioned the small 
amount of cash you need. You can start a 
dealership for as little a a S3.4&B Another 
option is a Jll.&Bfi full C&flh investment, 
and if you qualify, Duraclean can work out 
financing for half of this amount. 

Send ter FREE booklet 

Send in the coupon today. With no 
obligation, we ll mail you & 32-page booklet 
explaining the business. Then you, and you 
alone, in the privacy of your own home can 
decade. Don’t delay. Get the fads while 
your service area is available Mail the 
coupon now 

Learn the facte before you decide. 
Mall coupon NOW. 

Duraclean 

International 



A true story by 
Wilton Hi teen brand 



] never made "real moneys until I quit 
w orking for someone el»e and started my 
own Duraclean huHines^ 

' When S was with the New York City 
Fire Department— with a wife, and three 
children to raise — I felt I spent moat of my 
Lime putting out financial flrea at home' It 
occurred to me that I could never achieve 
the financial security and independence we 
craved working for someone else. The 
obvious answer -.start a business of our 
own. But what? Sure, we had beer able to 



put a little money mide, but nowhere near 
what it takes to start most business. 3 
looked for something I could get into with a 
imul] amount of borrowed money 



So Easy to Get Started 

"Mufga, my wife, discovered the perfect 
answer She hud run across a Duraclean 
story— a message much like this cine- and 
we louked into it. Well, believe me. when 
we saw the superior Duraclean service 
demonstrated and found out what a low 
Investment it took, we were add. 

"With a fireman's schedule, 1 was able to 
start out in my spare time. '1 didn't want to 
burn all my bridges behind mc.L Marge and 
1 mailed oul company provided mailings 
describing our service and soon the phone 
began to ring. She made the appointments 




Fhldenbrand’s busing is from customers" 
referrals and repeat order* 



The first step— send lor FREE Booklet today! 



DufscIwiii 

3-173 Dunclun Building, OMrfkld, IL 60015 1 

'eViihgul ofcligalico sand free fcOOWOt tftai bells i 
now I can havb a DufiatSean busings No l 
satesman will can j 
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THE S MOST IMPORTANT WOODWORKING 
OPERATIONS ... IN ONE COMPACT MACHINE 






- 34 Lfttut 

* to TABLE EAW 
-■■■■. EWftCSrtrcREfl 

* lt l a VFRT4C AL WILL 

p*£*s 

v HQW-ZQt* TAIL 
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BONUS Actno* 

BfK I #lv£l 

| -poling pmth*G& 



it SAND SAW 



4 JOINTER 
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Then* tP«Cl4l KrrM<Tl« 
dH] ttl HiKhk^pa 



MAIL NOW!!! 



C ftOniHf.' 

& 9U*LT 14 AtCiNCUSTPIAL MACHINE 



ONE PLACE FOR AL L VOOR N£tQ$ 

CALL WOWtE FOR FREE GIFT 
Toll Frt 0 [1»aOQM21^ -3MT 
In California [2 13) 549*0761 



D VISA 



WASTERCAflD 



C WDN£V OHQER 

” 



CltV . 



STATE 

BEST TIME TO CALL 



PUNl ^ " 

MASTER WOODCRAFT CO. 

) A RPLp_K-C I tflijn fj> -uh 

we SPRUCE LAKE mm ■ to boss** 
HAP BOF GfTV I L«t Ar%*fM' C A «? Ift 
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A bimonthly magazine lor the serious amateur 
machinist and the small commercial metal/ 
machine shop* 

• Projects to build. 

• New developments, approaches 
and products. 

• A forum for sharing ideas and 
information about precision 
metalworking techniques. 

• A great new shop partner 
for you, 

Su bscrlfi L] On rales : \ USA \ 5 ] 7 . 50 
per year issues I, Canada and 
other countries $20.00 JU-S. dollars^. 

VISA nr MasterCard orders. 

Phone operator 660 Toll Free 
K0f]-Hj4-7K^ except Cali forma 
In California rtOO-852-7777. 
or wntc 



The Home Shop Machinist 

Post Office tax I H 1 OM 
Traverse City. Ml 496 HS 



HINTS 

FROM 

READERS 




Ffcturad for comparison are (from faft to 
right): 2 r /i- H 7 H- and Z-in-long dry wall 
screws, No. ? (wood). No. 8 (sheet metal} 
and No, 8 (wood) .sore ws. The letter three 
ere each l 14 in. long. 




In this wood project., dry wall sctb tvs are 
a thrifty substitute For wood screws 



There is a way of turning back the dock 
on costs for some commonly used 
screw sizes Dry wall screws are less 
expensive than wood screws, because 
they Ye generally purchased in bulk. 
And they can be used m woodworking 
projects. 

Dry wall screws are commonly avail 
able with flat Phillips heads and tome 
in 1 ! A 1 r vfe- and 2 -in lengths, there are 
about 250. 200 and 1 50 dry wall 
screws per pound, respectively 

For strength, dry wall screws are 
made of hardened steel. Tins makes 
their Phillips heads suitable for use 
with power drivers such as ^-in vari- 
able speed drills. Under similar 
conditions, the heads of nonha rdc?nc>d 
screws would tear 

The relatively slow taper on the 
sharp, pointed end of a dry wall screw 
makes it easy to start . You can turn one 
without boring a pilot hole. 

Purchased by ihe pound, t %- in. -long 
dry wall screws cost Si 44 pt^r gross at 
my local building supply store: t Win 
No 6 wood screws cost £3 15 per 
gross. — HT Willmm 
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lets you 

Sharpen Saws 

Shop and Garden Tools 
for Home and Industry 



N OW! Use your SPARETIME to L 

BEAT inflation and the high cost of living! 

With Stiarp-Al! it's easy to start your own busi- 
ness. IVo selling is involves, no inventory People 
bring in their work you take irt year round 
CASH Profits and keep 90c oul of every dollar you 
earn Work sparetime or fulltime right at home m 
your garage, basement or tool shed Work the 9 
hours you want — FREE: Book tells how to start K ] 
your own business even while working ai your fg 
regular job 

Big PROFITS — Plenty of business wailing (or qualilied men 

Every home and business has saws and tools that need 
periodic sharpening. There's plenty of business waiting for 
the man who can sharpen saws, planer knives, jointer 
blades wood chisels, scissors, pinking shears, snips. 

I awn mowers, axes and other garden, shop and home tools. 
Sharp-All does ALL these jobs and more . quickly, and at a 
big prof if You will be sharpening headquarters for carpenters . 
builders, lumberyards, factories, home workshops and hob- 
byists hundreds of jobs right in your own neighborhood. 



It's EASY To Gel Started— No f rai 

you m >«• * »»«' 

h nsmess fnr VSurSSlI. Low C0S1 ‘•'HAH m. 

in helping sines* men earn «*« 
tog* IS a11 von need Ally JMJbmJ S? 
-lear steo-tiy-sttp instructions sticks ,c 

S«S <o & ^ sifless - 

a| ttie mete of the trade And, SHARP *l 
precision job mi brings customers back time a i 

S. ttcl for FREE Book Lifetime fourth 



ACT NOW! 

Coupon 
Brings 
fuH DtUtiit! 



1 V 


BUG 


Pm 


MI 



SEND FOR FREE FACTS TODAY! 




Vfcu nit noLKinfl by h&CftpElng Itiifr OHtr 14 ti-fr haw vatlly yoit cin Eu-rn 
yflVf f Q*tm Urn* into fiJg CA$ H Pronri with ynut awn C*mpli-t* Shirptft- 
ing Sh-fip. S«rnJ eaupflfl 4f mill pOfttG-ird t4f iuH tff- 
I all-ii on o-ur DEduilve 

30-Day FREE Trial Offer! 

FREE Booklet gives full details— 

Our Free Book t«lls 
how to start a profit- 
able^ lifetime home 
sharpening business, 
howwo help you grow, 
how we'il finance you. 



No Obligation . . , No Salesman 



MMnk 



FOLIU SEbSnUI CD. 

£0134 FIELD BLUE, 
KANSAS CITY. Mb. 64111 




Please send my FREE copy of your book 
f o j "Lifetime Security" and full details on 
your 30-Day Free Trial Offer! 

V- ■ ■ . __-Ti 



FfnlfTW 
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tm 



C.ly 



Stiff f't. 
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FOLEt BELSAW CO 



«M3A FIELD BUILDING, KANSAS CIO, KTQ. 64111 






NTS HOME TRAINING INVITES YOU TO 
EXPLORE MICROCOMPUTERS, DIGITAL 
SYSTEMS AND MORE WITH 
STATE-OF-THE-ART EQUIPMENT YOU 
ASSEMBLE AND KEEP! 



When it comes to electronics home study, no 
school matches the training you get from NTS 
For example, three microcomputer/ 
microprocessor courses are available to the 
Electronics Beginner— Tech Waiter— Analog 
Technician & Engineer. For your "hands-on" 
training, each course includes its associated 
microcomputer for you to assemble and keep. 
Ybu will not only become acquainted with the 
fundamentals of troubleshooting, but also 
learn to communicate with a computer using 

2 



hrgh- level BASIC programming 
language and Disc Operating 
Systems (DOS) software. 

It's also important to note that our 
microcomputers are not home-made 
training devices. They are production model 
micro-systems, identical to many you'll 
encounter in Lhe field. We believe this makes 
your training a lot more exciting and relevant. 



The NTS Rockwell AIM 65 Dedicated 

Microcomputer (#2) is included in our 
Microcomputer Technology Course. It is a single 
board unit featuring an on-board 20 column 
alphanumeric printer with 20-character 
display. This 6502-based unit 
also has 4K RAM memory, 

(expandable,) 8K monitor 
ROM and SK advanced 
BASIC interpreter on 
ROM. Application 
Functions: Central 
Processor- 
Contro Her/ Monitor— 
Development System, 

The NTS/5YM-1 
Microcomputer (#3) is a 

6502-based CPU-4K bytes 
ROM {expandable}- IK RAM 
(expandable) 51 active I/O lines for versatile 
interfacing disk drives, ASC II keyboards, cas- 
sette tape. etc. It is featured in the Master Course 
m Electronics and Industrial Technology. 



MTS’s Master Course in 
Microcomputers includes the 
NTS/HEATH HN89A Microcomputer (#1 above). 

It features floppy disc storage, “smart" video 
terminal, two Z8Q microprocessors, 32K RAM 

memory expandable to 64 K. 




CONSUMER ELECTRONICS— VIDEO SYSTEMS 

From the latest state-of-the-art Video Systems 
Technology, NTS offers its popular Color TV 
Servicing program. You build and keep the 
NTS/HEATH 25-inch (diagonal) Digital Color TV 
receiver as part of your "hands-on" training. 
Choose Communications and you’ll train on an 
NTS/HEATH 2-meter FM Transceiver which you 
also build and keep. Most programs also include 
state-of-the-art test equipment as well as a 
digital multimeter. 




S'mLS'j Too 1 TV 




AUTO MECHANICS Few technical fields offer 
the challenges and opportunities to equal that of 
the auto industry. To train for it with NTS you'll 
utilize "shop tested' 1 instruction plus an 
impressive array of professional equipment, 
including a solid-state automotive oscilloscope. 
You'll learn engine diagnosis, motor overhaul, 
transmissions, and much, much more. 




AIR CONDITIONING/HEATING. Equip yourself 
for opportunities in one of the most essential 
industries in the world.. Learn servicing of com- 
mercial, industrial, and residential heating and 
cooling equipment. Your course includes such 
equipment as a hermetic unit analyzer, leak detec- 
tor, and charging-testing-purging manifold set. 




HOME APPLIANCES Here's an excellent full, 
or part-time opportunity with real potential. 

Saves you money on your own repairs, too! 

Course covers repair and servicing of washers, 
dryers, ranges and small appliances. Your 
equipment includes NTS's amazing circuit 
trainer, plus a multimeter for testing purposes. 

For 77 years NTS has provided quality home 
training for thousands of students around the 
world. We look forward to helping you develop 
important new skills the proven NTS way. Take 
advantage of this opportunity now. Send the card 
or coupon today for a free color catalog in the 
field of your choice, We'll send complete details 
by return mail, 

NO OBLIGATION. NO SALESMAN WILL CALL 




NATIONAL 




TECHNICAL -TO AOT TRAINING SINCE * 
Fltsid^^t and Hd^e-ScLrfJy Schools 

4000 SO FIGUEROA ST.. LOS ANGELES, 90D37 



NATIONAL TECHNICAL SCHOOLS Oetf. 201-023 
4000 South Figueroa Street, Los Angeles, CA 90037 

PJease send FREE color catalog on course checked below 

□ Color TV Servicing 

□ Auto Mechanics 

□ Air Conditioning 



C MicroCompulerft/MieroPfocsssors 
Coirnnunlcailoria Electronic* 

' Digital Electronics 
□ Industrial Technology 



□ Home Appliances 



Marne 



-Ago 



Ad-dress 
Ap| 



.Cily 



State 



.Zip- 



□ Check it mteroslod in C-l informal ion. 

□ Check if interested ONLY in classroom training in 
to s Angeles. 
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1 Million Famous LCD 
Quartz Calendar Watches 
To Be Sold For Only *4 Apiece 
In Mammoth Publicity Drive 



All who wish to apply for a watch 
should write to the company before 
Midnight, April 30, 1983 



NEW YORK — One million famous 
LCD Quartz calendar watches will 
be sold as part of a publicity 
campaign for only $4 apiece to the 
first one million persons who apply 
in writing to the company before 
Midnight, April 30, 1983. 

These are the same nationally publi- 
cized LCD watches advertised in The 
New York Times, TV Guide. Parade 
and other leading publications, with 
a built-in computer so powerful it 
never needs winding and which is ac- 
curate to within seconds per month. 
Time and date are displayed in full 
Quartz digital mode; and a unique 
“back light” allows viewing even at 
night or in total darkness. 

These famous LCD Quartz calendar 
watches will not be sold at this price 
by the company in any store. To 
obtain one at this price, apply in 
writing to the company address 
(below) no later than Midnight, 
April 30, 1983. 

® 1963 Carter $ Van Peel, ltd 



Each watch carries a full one*year 
money back guarantee and will be 
replaced by the company, free of 
charge, if it ever fails to function. 

There is a limit of two (2) watches per 
address at this price, but requests 
which are mailed early enough (be- 
fore April 21) are permitted to order 
up to 5 watches. 

To apply for an LCD Quartz calen- 
dar watch, mail your name and ad- 
dress and this original printed notice 
together with S4 for each watch 
desired. Add only $2 shipping and 
handling no matter how many 
watches you are requesting. 
NOTE: Specify model and color 
choice for each watch as follows: 
M e n 's Gold (Item #207 10A), 
Men's Silver (Item #20720B), 
Ladies' Gold (Item #20730C), 
Ladies' Silver (Item #207400). 

Mail to: Carter St Van Peel, Ltd., 
Calendar Witch, Dept. 114-4, Box 
1723, Hieksville, New York 11802. 

(V20700) 
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CIRCUIT 

TERMINAL 



SOLEfSOD 

switch 

OR RELAY 



PLUNGER 



SWITCH 

CIRCUIT 

terminal 



grommet 



KtY SWITCH 



neutral safety 

SWITCH 



SNrFT LEVER 



BUSHING 



FLYWHEEL 



Itfftwi the key 5 wife/] is turned 
to start end the gearshift 
is in meutral* uifi circuit, 
between the fcsfte/y and the 
solenoid switch h complete. 
Once energized, the solenoid 
switch causes engagement of 
the pinion gear and flywheel 
closing the circuit between 
b artery^ and cnmAiji.9 motor. 



JNSULATEO N 
BRUSH HOLDER 



cranking MOTOR 



Troubleshootim 
Starting System 

Problems 



I t usually happens when you're in a 
hurry, You've got a lot on your 
mind, maybe an important business 
meeting Or a long-awaited social event. 
You move quickly to your car, slide in 
behind the wheel and turn the key. 
Nothing happens. The starter motor, 
that basic device, won't run. 

The cranking circuit consists of these 
major components: the battery, battery 
cables and terminals, switch, neutral 
safety switch or clutch switch, solenoid 
switch or starter relay, cranking motor, 
the pinion and its drive, and the fly- 
wheel. Hie battery cables, starter and 
solenoid are wired together in a low- 



resistance circuit that carries large 
amounts of current. The key switch 
neutral safety switch and solenoid 
Switch are wined into a comparatively 
high-resistance circuit that carries 
much less current. 

Most GM products and some Fords 
and ChrysJlers use a solenoid switch 
unit that is mounted on the outside of 
the starter motor. Other Fords have a 
relay switch somewhere in the engine 
compartment and an integral engage- 
ment mechanism within the starter 
motor. Most Chrysler starters have the 
solenoid built into the end of the starter 
motor 



\ ' ,u 

€<- 

The engine won't spin when you turn 
the key unless a number of things hap- 
pen. The battery has to provide suffi- 
cient energy (voltage) In an adequate 
amount (amperage). The key switch 
must close a circuit between the battery 
and the solenoid switch. The neutral 
safety switch must close the same cir- 
cuit. The currant that flows through 
this circuit must than energize ihe 
winding within the solenoid switch or 
relay. This produces magnetic energy 
which moves a disc across two contacts, 
closing the low-resistance, high-amper- 
age circuit that connects the starter to 
the battery. The solenoid also pushes 
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PSNJON 



REDUCTION GEAR iEf 



brush Plate 



FIFLDTRAME ASSEMBLY 
FND-HEAD A5SEMW r 



SOLE KOJD PlUNGER 



SHIFTED FORK 
CLUTCHORIVE UNIT 



GEAR AND SQLENQB 
HQUS*rs?G 



ARMATURE 

CHfl Y5LER GEAR -REDUCT K>N STARTER BRUSH AND SPRING 



This OirysJ&r Coip. cranking motor has a mlucm goaf thef\ $ sec between ihe 
motor's armature shaft and the pinion This reduces the rotational spaed at 

the pinion , , but prtjwd<?5 subs dally increased' cranking torque TTie increased torgue 

helps to eliminate hot-start problems on high-compression engines. The solenoid 
assembly is built into the sod of the gear reduction starter. Consequently, the motor 
must be disassembled in order to repair the solenoid. 



the pinion gear into the bail housing, 
where it engages the flywheel ring 
gear. On cars that have a relay rather 
chan a solenoid, there is a magnetic 
device within the starter that engages 
Che pinion before the circuit to the 
motor is completed. 

If one of those components fails, 
you'll be left holding the key r 

Dead silence 

If absolutely nothing happens when 
you turn the key, there may be a prob- 
lem in the high- resistance circuit that 
links the battery, key switch, neutral 
switch and solenoid switch. The battery 
may be completely dead or, In oases 
where the high-resistance circuit does 
not begin at the battery, there may be 
no voltage available at the point whore 
it begins. 

Vou can rule out a completely dead 
battery by simply switching on the 
lights, If the lights glow brightly, try 
starting the car again with them on- If 
they remain bright with the key in the 
start position, wiggle the gearshift 
selector or clutch pedal (on manual 
transmission cars) while you try again. 
If this makes the engine crank, the 
problem is a defective neutral safety 
switch or clutch switch. If wiggling 
doesn't help, use a test lamp or voltme- 
ter to check for current at the neutral 
safety switch or the clutch start switch. 
In most cases, it will be found on the 
steering column, transmission or clutch 



pedal. Chrysler usually has a neutral 
relay mounted under the hood on the 
driver's side of the firewall Connect 
the negative lead of your last instru- 
ment to a good ground and touch the 
positive lead to each side of the switch 
or relay with the car in park or with its 
clutch pedal depressed - Hold the key in 
the start position. Current should be 
available on both sides. 

If current is available on only one 
side of the switch, ll should be 
replaced- If current isn't available on 
either side of the switch, you probably 
have a defective key switch- If the dash 
indicators light with the switch In the 
ON position, you can rule out the last 
possibility. 

If voltage is available on both sides of 
the neutral switch, check the terminal 
where the small wire of the high-resis- 
tance circuit is attached to the starter 
relay or solenoid switch. Most relays or 
solenoids will have two small wires. 
One is the trigger voltage from the 
switch. The other usually joins the coil 
to the starting circuit and provides a 
high-voltage charge to the ignition pri- 
mary circuit to help start the car. With 
the key in the start position, voltage 
should be available at the terminal that 
is connected to the key switch circuit- if 
you'ro using a voltmeter, you should 
find more than 7 volts. If voltage is not 
reaching the solenoid or relay, there r s a 
problem in the wire joining the safety 
switch and solenoid, or in the bulkhead 




ft# any batteries have been replaced need- 
lessly when a cleaning of terminals and 
posts would 1 have solved the problem. 



connector where the undsrhood wiring 
loom plugs into the passenger compart- 
ment wiring. 

You should also check for loose or 
corroded connections at the neutral 
switch or relay- 

If voltage is available at the solenoid 
switch of a GM or Ford with starter- 
tnountad solenoid, but the solenoid 
won't even click when the key is 
turned, the solenoid is defective and 
must be replaced- Most Chrysler prod- 
ucts have a solenoid that is built into 
the starter motor. If this solenoid falls, 
the starter must be disassembled for 
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repair or replaced with a now or rebuilt 
unit. 

If you found voltage at the switch ter- 
minal of a Ford relay, check to see if a 
charge of at least 9,6 volts is available 
at the Larger terminal of the relay wiih 
the key in the .start position. If this is 
so. there is an open circuit between this 
point and the starter terminal or the 
starter is defective. If no voltage is 
available, replace the relay. 

Click, click 

If you heard a good solid click when 
you first tried to Stan the car, try it 
again with the headlights on. If the 
headlights remain bright, the starter 
motor itself is probably defective, but 
the solenoid is okay. 

[f you heard a senes of clicks, a weak 
click, or a dick and a slow growling 
noise, try again with the lights on. If the 
lights go out completely or dim consid- 
erably, the battery may be dead, there 
may be excessive resistance In the cir- 
cuit, the staner motor may be difficult 
to turn due to internal resistance, or the 
engine itself may be hard to turn due to 
internal damage. However, you can be 
certain that the principal problem is not 
in the switch circuit. 

The best place to start with this type 
of starter problem is at the battery and 
its connections and cables. Check the 
battery for cracks or other obvious dam- 
age. Remove the terminals and check 
for corrosion or looseness. Replace any 
cables with terminals which have erod- 
ed or won't tighten. Don't replace the 
terminals. If your car is already 
equipped with replacement terminals 
(the kind that clamp the cable under a 
bolt-on strap), check the connection for 
corrosion. Even a little bit of corrosion 
at the point where the cable contacts 
the terminal can resuit in a no start 
Check the other end of the cables for 
proper connection also. 



You can make a precise voltage-drop 
test for excessive resistance in the bat- 
tery gables and connections with a volt- 
meter that reads in tenths of e volt. 
Connect the positive lead of the voltme- 
ter to the positive battery post and the 
negative lead to the starter. On starters 
with external solenoids, connect the 
negative lead to the large copper con- 
nector that joins the solenoid to the 
starter. On other starter motor*, con- 
nect it to the terminal where the cable 
attaches. Attempt to crank the engine 
with the meter attached. The voltmeter 
should show less than Vi volt if the con- 
nections are good. 

If a vehicle with an external solenoid 
fails this rest, repeat the measurement, 
but this time attach the negative probe 



of the voltmeter to the terminal on the 
solenoid where the cable attaches. If 
there is less than Vi volt to this point 
with the engine cranking but there was 
more than Mb volt at the solenoid/starter 
connection, then the solenoid has ex- 
cessive resistance and should bo re- 
placed. 

To chock ground-circuit resistance, 
connect the negative voltmeter lead to 
the negative battery post and the posi- 
tive lead to the starter housing. Make 
sure it makes contact with the bare 
metal of the starter housing. With the 
key switch in the start position, the 
ground-circuit voltage drop should 
measure less than 0-2 volt- 

Lf either ground or positive circuits 
fall the resistance test, clean and tight- 



To rest system for too 
much resistance in the 
positive (insulated) 

dtcufl. Connect the 
voltmeter's positive 
lead to the positive 
battery post, negative 
lead to the a/fcarV 
positive terminal (for 
left}. To chock ground 
Cardiff resistance, 
conneci the negative 
voltmeter lead to the 
negative battery post 
and the positive lead 
to the starter housing 
(left). Both are done 
by cranking the engine 
with meter attached. 
Meter should read less 
than Vk v. on die In- 
sulated circuit test, 
less dun .2' v, on the 
ground circuit test. 




To adjust pinian-m-flywheel clearance of a CM starter, use a screwdriver fo 
posh pinion into engagement with me fly wheel. Than, using a 020-in. wire 
gauge, measure clearance between pinion iceih and flywheel as shown. 



MOVE SCREWDRIVER 
IIS# THIS DIRECTION 





STARTER MOTOR BATTERY 

INSULATED CIRCUIT TEST 



REMOTE SWITCH 



GROUND CIRCUIT TEST 



BATTERY 
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AfrMAtURt 



ENGAGEMENT 
LEVER v 



FlYWHEEL 



MOTOR SHAFT 



Repair or replace 

Once you r ve detentiined that the 
starter is the source of your problem, 
remove the negative ground cable from 
the battery before attempting to re- 
move the starter. Support the front of 
the car on j&ckstaods. The rear wheels 
must be blocked, the emergency brake 
applied and the transmission in park. 
Determine how the starter can be 
maneuvered past other components 
before loosening the bolts. 

Sometimes the wiring connections 
are easier to remove from above. On 
some applications with in-line engines, 
the siarttr is also removed from above 
On GM applications, check for shims uo- 
derthe start nr mount. Theseshlms deter- 
mine pinion-to flywheel clearance. 
If there are any, they should be rein- 
stalled with the new or rebuilt starter. 

If you replace the starter motor on a 
GM Car, you may have to adjust 
pimon-to-flywheal clearance. A sign 
of i ncorrect pinion clearance is a high- 
pitched whine during cranking or a 
high-pitched whine after the engine 
fires. To check pinion clearance, dis- 
connect the negative battery cable, 
then insert a screwdriver in the small 
hole in the bottom of the starter's case 
at the pinion end. Use this screwdriv- 
er to push the starter pinion into 
engagement with the flywheel. Then, 
using a hooked wire gauge of Q.02Q- 
inch thickness, measure clearance be- 
tween the peak of the pinion gear's 
tooth and the space between teeth on 
the flywheel gear. If clearance is loss 
than 0.020, the starter should be 
shimmed away from the flywheel. The 
GM part number for 0.01 S- inch shims 
is 9785608. 

If the clearance is more than the 
specified 0,020 inch, check again with 
an 0. 080-inch gauge. If clearance 
exceeds 0.080 inch, the starter should 
be shimmed toward the flywheel by 
installing a shim, GM part No. 
1246249, on the outboard starter 
mounting pad. 

Before you ever lay a wrench to a 
cranking system, remember that a 
great number of problems will 
produce the same type of poor crank- 
ing performance. Don't be too quick io 
condemn expensive parts. Make all 
appropriate measurements and evalu- 
ate them based on what you've 
Observed. JW 



en connections and repeat. If the prob- 
lem persists, you can make the same 
measurements progressively closer to 
the battery until you find the problem 
area, 

Once you've determined that the 
cables and connections are okay check 
the battery's specific gravity. 

Measure the battery's specific gravi- 
ty following the instructions on the 
hydrometer. If it is low, charge the bat- 
tery with a trickle charger. If the bat- 
tery refuses to take a charge, it's no 
good. 

Some of the recently produced main- 
tenance-free batteries have built-in hy- 
drometers that indicate state of charge 
by changing colors. Usually a green eye 
indicates a full c harga „ while a dark eye 
means that the battery is defective and 
should be replaced. 

Once the battery is fully charged, 
connect the leads of a voltmeter to the 
positive and negative terminals Of the 
battery. You should find roughly 1 2.5 to 
14 volts. Turn the ignition to the START 
position. If voltage remains at or above 
9.6 and the starter just dicks or turns 
slowly, the starter is defective. If the 
voltage drops below 9.6, either the 
starter Is defective, the battery is defec- 
tive or the engine is hard to turn. 

That Last cause is very unlikely, but 
you can check quickly by attempting to 
turn the engine by hand. Disconnect 
the negative terminal from the battery 
and try to turn the engine, using a sock- 
et and breaker bar on the front hub 
bolt. Some engines can be cranked on 
the front hub of one of the accessories. 
If the engine turns with only medium 
difficulty (60 to 90 pounds breakaway 
torque with a wrench), it r s probably 



okay If you have to pop sinews just to 
budge it, you better check internal 
engine condition. 

As for the other two causes, a defec- 
tive battery or bad starter, you can 
attempt a common sense judgement 
call. If your battery took a charge, has 
no discolored electrolyte and is in good 
physical condition, the starter is most 
likely the problem. Attempting to jump- 
start the car can help confirm this. If the 
battery is the cause of your problems. 

the jump start should make it crank 
faster. You might also turn on the 
lights, windshield wipers and heater 
motor and then attempt to blow the 
horn. If your battery can handle that 
much of a load, it is probably not the 
source of your difficulty . 

Lf you have access to a voit/amp. 
meter with a built-in lead device, you 
can test the battery capacity and com- 
pare it to specifications. This is the only 
way you can tell for sure that the bat- 
tery is not at fault. 

Most starter motors are equipped 
with an over-miming clutch of some 
typo. This device is right behind the 
pinion and prevents the starter from 
being spun and possibly damaged by 
the engine once it has started. It locks 
the pinion to the starter motor shaft 
when pressure is applied in one direc- 
tion . The over-miming clutch, in combi- 
nation wi th the pinion and compression 
spring is sometimes called the starter 
drive or ’ Bendix. 1 ' 

If the over- running clutch fails to 
engage, the starter will spin, but it will 
not engage the engine- An over run- 
ning clutch that is on the verge of fail- 
ure will engage briefly each time you 
attempt to start the car, bui will soon 



disengage and freewheel. Once the 
starter has been removed from the car, 
you can detect a faulty clutch by 
attempting to turn the pinion tn both 
directions. It should turn freely in one 
direction, but not move at all in the oth- 
er. Thf-* starter drive assembly can be 
replaced without replacing the rest of 
ithe starter, but the starter must be dia- 
'assembled in order to do this. 



The over-ruimuig dutch, Jbcet&cf right 
behind fiie scarier $ pinion, locks tho 
pinion io iiarcer motor shafr when drive 
pressure is applied in one direction, 
bur allows the pinion to freewheel if 
i prassure f* applied in other direct fon- 

CtLnrcH 



4^ 



POPULAR MECHANICS * FEBRUARY 1 9B1 




If you’re a do-it-yourselfer, 
hobbyist, or home handyman 

HOW-TO BOOK CLUB 

Puts you in the know , . , 
Saves you time and money . . . 
Gives you the info you need! 



/_ 18 years experience \ 



Select 5 exceptional books 

for only $2 95 (values to $93.75} 





u*i 

m.sa 





FIBERS. I, ASS 

h : a cm-, i ki 

i r \\\ s ■+-. 



S4*< 

onmwhmnh 
M.R vm hi: 
pit (.x ins 



f i. 






JIM 

l.lat 517. ns 








TELEPHONES 



1315 

Li%\ $5 L.-aS |H i«|.3i i '| 



MlklllUS ULTAIC. 
rttlflSLTM- 






147? 

i im fiisa 



ELECTRIC 

MOTOR 

TEST 6 REPAIR 

JPJI I Hit* 



m U. I im M I ■ " | 

ViHi hAi n#Ui -wi 

1131 

I W Sta.M4 






3 ZH 

I HV 1 iH HS I P d | hH r| 



HOW W FiHWIS 

CLOCKS 



t HOW-TO BOOK CLUB 

pj> Blue Ridge Summit, PA 17214 



Ci?Eit|JUters 

W 

Everybody 



2 ] IH 

litf$NjSS 



Please accept my membership in How-To Book Club end 
send the 5 volumes circled below, billing me at $2.95 plus 
shipping h E id ha nd line charges. If not satisfied, I may return 
the books within ten days without obligation and have my 
membership nance lied, i agree to purchase 4 or more books 
al red u c:cd Club prices jplu.H shi pping/handling) during the 
nest 12 months, and may resign any lime thereafter 
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7 very good reasons to try 
How-To Book Club 

Blue Ridge Summit, PA 17214 

■ Reduced Member Price*. Save 20% to 75% on books sure 
to increase your know-how 

4 Satisfaction Guaranteed. All books returnable within 10 
day* without ohligat iun 

* Club New* Bulletins. All about current .selections- mains, 
alternates, extras — plus bonus offers. Comes 13 times a year 
with dozens of up-to-the-minute t Liles you can pick from 

■ "Automatic Order/' Do nothing, and Ihe Main selection 
will be shipped automatically] But . . . if you want an Alter- 
nate Selection — or no books at ail — we ll follow the instruct 
lions you give on the reply form provided with every Nows 
Bulletin 

* Continuing Benefits. Get a Dividend Certificate with every 
book purchased after fulfilling membership obligation, and 
qualify for discounts on many other volumes 

* Bonus Specials, Take advantage of safes, events, and 
added- value promotion* 

■ Exceptional Quality. All book* are first-rate publisher's 
editions, filled with useful, up-io- the- minute information 
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Help You Qualify 

For a Job That Pays More Money! 



SEND FOR FREE FACTS ABOUT DIPLOMAS AND DEGREES 










CAREER WFT.0MA 



msociatf degree 

Clri Eflflinttnnq 
HEh FiUy i __ 

0 



ASSOCIATE DEGREE 
EtoHrlcN E^flinHnhg 
TtehinMw^^ 



ASSOCIATE DEGREE 
ElMtr-onitS 

Tichrataqi 



career mm* 

Nutti ihing 



CAREE! DIPLOMA 
Auip wpthtn^i 



career mm* 

Sllf¥i¥lPq S 



career mm* 



CAREER DIPLOMA 
Air C^idiW-Wig 
& Rulrl^ritian. 

O 



CAREER DIPLOMA 
FlKlrDmCt 



A3SCCIAFE OIGREt 
Ruunaii 



ASSOCIATE DEGREE 

AEEAUnhng 



CAREER ENIGMA 
Wc* Gw* 

_> 0 




CAREER mm* 

lAdutliiji 

fcUriignmnpi 

— - ol 




1 CAREER DIPLOMA 

Jmil 

MiniDiminf [ 

1 @1 












1 CAREER DIPLOMA 
Vrlirmary ArPrtini 

o ; 




CAREER DIPLOMA 
Mulunt ihnp 

0 




CAREER DIPLOMA 
CompyttF 
frkgnmmri^ ^ 












CAREER 0IPL0W* 
D4I1I Michmsci 

0 




CAREER Wim* 

I i rttnmfi Tti 

PTfepirtlkHI 

0 




CAREER DIPLOMA 
AppAiiitt UnrtcAg 




CAREER DIPLOMA 
«*a/Cr pnd TfuCN 
Cmumlzing 



Send for free facts and color brochure that 
tells how you can train at home for a better career 

1 1 you want more money, more security and a better way of life, the decision to 
train for a better career could be the meet important one you will ever make. 

And now you can train in your spare time at home for 3 diploma or even a 
degree !o help you gel a better job. Join the more than 8,500,000 students who 
have enrolled at ICS and North American Correspondence SohooFs since 
1091. Choose the same kind of training program that has been used by nearly 
2,000 American corporations to train their employees. Seth to hem Steel* 
Union Carbide, Ford, International Paper, DuPont and many others. 



You learn from specialists.,, 
lire adult way 

Your diploma ur your degree is given to 
you Tor wtiai you learn— not what you 
memorise. Our staff of educators, 
consultants. administrators, authors and 
distinguished instructors guides you step 
by step. Easy-to-checlc tests are included 
throughout you r course so you can be su re 
of your progress. And when you are ready 
Tor each exam. ICS — like many coHeges 
—uses "open booh" exams that let you 
refer to your texts and apply what you've 
learned... so you don't just give memo- 
rized answers. You move ahead one step 
a! a time as last or as slow as you want. 

An Ideal Way to Learn 

Wo need to change your daily routine, 
independent study at home lakes no time 
from your job or family. And ICS lessons 
make learning easy because everything is 
explained stop by step with plenty of draw- 
ings* diagrams and photos. If you do have 
a quest ion, your instructor is as close as 
your telephone, And all courses include 
necessary tools, instruments and 
mate rials... whatever you need tor your 
training. 



Gel Your Degree Withoul 
Attending College 

The ICS G^ntef for Degree Studies offers 
degrees in business with majors in Mar- 
keting, Business Management, Account- 
ing and Finance. Two-year Associate 
Degrees are offered in Civil Mechanical 
and Electrical Engineering Technology 
and Electronics Technology. If you already 
have some college or if you have worked 
in the field, you may bo entitled to 
advanced standing toward your degree. 

Could 3 Career Diploma or a Degree 
Be Worth Thousands of Dollars to You? 

Compare your present salary with the 
amount of money you could be making in 
any one of the careers shown above. Spe- 
cialised training rn any of these fields or a 
two-year degree That gives you an Associ- 
ate in Specialised Business or in Special- 
ized Technology could make a giant 
difference in you Miletime earnings. Its not 
ihs money atone, but The security, satis- 
faction and the fun of working in a pb you 
like. For more information" at no cost, 
check (he career you're most interested in 
and mail the postage-paid reply card 
today. There’s no obligation and no sales- 
man will call. 




ICS, N ACS and CDS are (he Homo -Study Divisions of 
Naliem&i Education Corporation which trains over 
30,000 students a year m more than 40 resident 
schools from border to border mo cent to coast. ICS 
NACS md CDS ere accredited members el thg 
National Home Study Council, . 



« WffS TO 
HELP fin 

ifelA? 

MD6THW 
PAYS WORE 

ttOHCM 



MAIL 
POSTAGE- 
PAID REPLY 
ARD FOR 
FREE FACTS, 



No Obligation! 

No Salesman Will Call! 



Accredited Member National Ham* Study Council 

Harm American and 

inlamitlpnfll Correspondence Schools. Dept PBS 13 
Scranton Pennsylvgma 10515 
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PM's Whatsit 



Somewhere. deep within the bowels of a top 
secret defense establishment, lies the sue 
weapon . . - Great for an old-time radio script, but 
most PM readers will know that it doesn't ap- 
propriately caption this picture. If you don't 
ha ve a clue as to what's going on, turn the page. 



What — and leave 
show business? 

Horticulturists and serious gardeners have 
known for some time that elephant manure is 
something special. Froperly composted, it 
provides long -term soil enrichment. Traveling 
circuses never have any trouble disposing of 
what otherwise might be a problem. 

When officials at New Jersey's Brendan Byrne 
Arena decided recently to publicize an elephant 
manure giveaway to promote the appearance of 
Ring Ling Bros., Bamum & Bailey circus there, 
however, things gat out of hand . , rSort of. At the 
appointed hour, more demand materialized 
than the elephants, troupers all, could satisfy. 
In the words of an Arena spokesperson: '’People 
just waded in with bare hands and fought over 
it- The event was a tremendous success /“ 



Clutching at straw 



Traditionally, English farmers burn off wheat straw In the fields 
after harvest. About 10 years ago, Englishman Ken White bey an 
th inking of straw as an alternative energy source, but a decade 
later it has become a factor input 

Straw Box Systems (17 Euro! Ink Estate. Siltingboume, Kent, 
ME1Q 3RN, England) manufactures nonretumable produce mar 
ket boxes from chopped straw and other fibrous materials im- 
pregnated with resins. The boxes are just one of the products 
that White's tinicering with straw has yielded; sheets suitable for 
interior partitions are also being tried. 

But the market for fruit and vegetable traxes in England alone 
exceeds 1QQ million units. Straw boxes are less expensive than 
those made of other materials, yet they are tougher and stand up 
in the ram. The Straw Bo* process; can use waste fibrous matter of 
many kinds; the lechnnlogy is being licensed around the world. 




Bales of straw beijiq fed into 
process equipment at En- 
gland's Straw Box Systems, 




Straw Box general manager 
Graham Rowe demon strafes 
strongr-h of produce box. 




Rasifi impr&gna tod fibers emerge as sheets, can be 
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Whatsit revealed 

Howard Hughes's famed SpmcE Goose seapla.no is 
now a bona fide public attraction Housed under one 
of the world's largest dear-span domes, the Goose is 
situated adjacent to the RMS. Queen Mary — once 
a ship, now a hotel — at the Port Adventure complex, 
tong Beach, Calif. Opening ceremonies are sched- 
uled for this month, and the plane will be open lo the 
public year-round. 



Minicircus Maximus 

Many visitors to last year's World's Fair in Knoxville, 
Term., were impressed by an unexpected exhibit; It 
was a miniature circus, carved in precise, painstaking 
detail, occupying a table area of 30 by 64 feet, 

The circus is actually the combined work of two 
hobbyist woodcarvers, flooring company executive 
Howard Tibbals of Oneida, Tenn. r and Harold Dunn, a 
circus buff who has built and exhibited miniature 
circuses for over 30 Y^ arfi - Tibbals got started carving 




miniatures after reading a Popular Mechanics article 
on the subject in 1947. He corresponded with Dunn 
because he knew of the latter's vast photographic 
research based on the Ringiing Bros, circus. Both 
woodcarvers use Dremel tools extensively; just one 
circus wagon, with full ornamentation, can take as 
many as 300 hours to finish. 

Tibbals exhibits his miniatures at home in an en- 
vironmentally controlled room — which also protects 
original posters and circus artifacts — designed by 
General Electric Co. Dunn plans to take his circus on 
the road again, for the 1985 World s Fair in Japan 
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THIS PRO KEY J C*s Jtoflf 

MACHINE IS *S.mS^££S! 
YQUBS TO KEEP! Z£?JI%%Z 

Find out Ail akwt ttl for free F«ti TODAY I 

Just fill in and mail coupon below for o//CJJ 

send ptwicardi lo receive full information 

Hoddrl^iK bv rclurn luail. DO tT TODAY! COUPON f 



POLEY-HELSAW INSTITUTK 

IQW 1 i*U 6ltig , KFU1 hs fM j . We. £4 n 1 



RUSH COUPON TODAY 

FOR THIS FACT- FILLED 

FREE Wp 

BOOKLET! W 



KUHB&HV IMSmUTE cssa 

ID MS HELD SUILCtlNG 
KANSAS CITY. MISSOURI 64111 

YES. please send me itie FREE DDGkttf (hal 
gives Full details atwxjl starting my own business m 
LoctafTlilhini I undersl^nd- tbEre rs no owiinlion 
and that ns salesman wii tall 
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"I opened my own kmurLesi. apare 
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made a profit L>f SI 29 for 1 he fire t week 
B- A, Drbtrrj Littleton. Cobradv 
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"No more b-n-rd. oa*ty wort for me. 
Now 1 hdvc my own bushesa and with 
hardly any effort I average around ^50 
a day. Thank* for my new it an in life." 

$am Waikrr Fm/hnrsi Aiahe/ria 



Hundreds ol Fbley-Bolsaw trained men 
have succeeded in this fascinating 
and highly profitable field 
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The fastest outboard ever 



Last October, British racing driver Hob 
Spalding topped 140 miles an hour and 
set a new world' s record for outboard- 
powered craft. In runs through a one- 
kilometer course on Lake Windermere 



he docked 13 7. 74 Sand 141.578 tor an 
average of 1 39 66. two mph faster than 
the previous record. Spalding. 41. a 
boat and motor dealer From Ipswich, 
was driving his Cces Van dor VeLden 
plywood racing tunnel hull 
with Johnson's eight-cylinder 
out hoard having a reputed 
400- plus hp. Il was the 
same boat and motor 
we tested exclusively 
last spring at over 100 mph. 
Asked what it would take to 
up his new record. Spalding advised. 
“A lunatic," 




Bob Spalding races through the traps fo 
sefflnpwflutkjarrf nKOitl of 139.66 mph. 



On big cat feet 

Catamaran hulls, with their twin keels, 
broad beam. stabSo ride and shallow 
dralc. are not a new invention On calm 
water they Set quickly upon plane and 
skim the surface, rather than displacing 
water by pushing it out of the way. 
Recently tunnel-hull caGs have been 
successful in closed-course racing and 
larger cats have out raced deep -Vs, 

But now Cougar Marine u! North 
Miami Beach, Fla., is introducing a big, 
58-foot aluminum Cougar catamaran 
hull that can be finished as a luxury 
yacht or all-out attack craft. With two 
large Dei noil diesels for power, and 
surface piercing props, the beamy craft 
has been clocked ai 55 mph while 
drawing only three feet. At nest, the 
23-foot-wide craft needs only 4V& feet 
of water. Empty weight, with 1 0 tons of 
engines. is 20 tons, 




Cougar Mann^V massive aluminum cata- 
maran can top 55 mph with twin diesais. 




A new dp- top guide from Mildnun fits in 
place quickly using heafrshrink tubing. 



Quick fixes for fishermen 

Many an angler has spoiled his day by 
slamming a car door or stepping into a 
boat before he noticed there was a rod 
in the way. Or he may try to break hi_s 
hook loose from a snag and snap off the 
tip-top guide of his rod instead One 
handy new aid is a Mildruin Emergen- 
cy Rod Top. from Mildrum Mfg., East 
Berlin. Conn, it's under S4 at tackle 
shops, comes in a small box, and fits 
tightly on your broken rod tip with its 
heat -shrink tubing that can bo sealed 
on with a match 

Carry strapping tape and one of the 
cyanoacrylate cements like Krazy Glue 
In your tackle box. as well. They can 
alKO help repair broken rods, guides, 
lures and waders when they break or 
leak, as they often seem to, far from 
home. 



Outdoors indoors 

Fortunately, -sportsmen have the 
choice (and sense enough) to stay 
inside this time of year when the 
weather turns unpleasant. Equally for- 
tunate m the publication of fine books 
that can recreate the outdoors for off- 
season readers. Two recent excellent 
examples are Ted FFr Mams Fishing The 
Big Three, published by Simon & 
Schuster (Si 5. 95). and Sand Rivers, 
from Bantam Books (5 11. 95}. Williams, 
the Splendid Splinter of baseball 
writes with John Underwood about his 
techniques fighting his choice of the 
most sporting of fish- tarpon, bonefish 
and Adamic salmon In words and pic- 
tures, the book captures the enthusi- 
asm of this colorful perfect ionist. 

Exeter Man h lessen ' s Sand Rivers is a 
safari into the Selous Game Reserve, 
an almost unknown area that is the 
largest wildlife sanctuary in Africa. 
Thirty -six species of animals are found 
in the preserve. Superb animal photog- 
raphy in color by Hugo Van Lawick 
helps make this perhaps the most 
expressive book on Africa today. 

New sharp sheath 

From Finland, birthplace or much fine 
cutlery, conies a S 1 7.95. stainless- 
sieeE. high-carbon Fiskars Fillet Knife 




A slot in the sheath of new fillet knife is 
lined with twin ceramic sharpeners , 



with a slotted sheath holding alumi- 
num-oxide ceramic rods Pulling the 
knife across them sharpens the blade at 
the proper angle for skinning and fillet- 
ing any fish. Importer is Fiskars Mfg 
Hopkins. Minn. EH 
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The Most Of Yourself Is 
iv£4|fventure Is All Ab 



Accept the challenge and you'll 
never be the same. In the Navy 
you will become an experienced 
professional with a job skill you 
can build a career on. And you 11 
possess the pride, maturity 
and self-confidence only the 
Navy Adventure can give you. 

The Navy has over 60 
career areas you can choose 
from: electronics, computers, 
aviation mechanics — any 
one of today’s in-demand 
technical skills. 



Once you've chosen a field, 
Navy training helps you 
master the job. You work with 
today’s most modern equip- 
ment and methods. 

Through classroom and 
practical experience, you learn 
everything you need to know 
to become a specialist in the 
field you choose. 

Then you practice and 
develop your skills on the job. 

You become a top-notch 
professional and achieve a 



level ,of skill second to none. 

The Navy is an adventure 
in making the most of yourself. 
And good pay is part of it. The 
Navy pays over $550 a month 
to start, on top of most of your 
expenses, extensive benefits 
and special pay for sea duty. 
That's good starting pay for 
any job, 

Cali 800-327- NAVY toll- 
free. Start your Adventure 
with a job you can build into 
a career. 



Navy. It’s Not Just A Job, It’s An Adventure 




NEIL SHAPIRO 



PM ELECTRONICS 
MONITOR 




Room in the sky? 

While thfiy are not yet stacking satel- 
lites like so much flying cordwood. it 
has been feared for some time that we 
are running out of "room" to orbit very 
many more communications satellites. 
Such geosynchronous satellites must 
be placed, within a ’‘window" in space 
and each must be a minimum angular 
distance from all others. These Choice 
orbital locations are running nut fast 
Bell Labs recently announced that 
company researchers had developed a 
way to double the number of television 
signals that can bo transmitted by a 
single satellite. Up until now, each sat- 
ellite transponder could send only one 
TV signal. But Bell demonstrated the 
expanded capability on its Comstar 
system by sending two TV signals, at 
almost the same time, from one tram 
spender with no loss in signal quality, 
The system is based on a process 
called time-frequency mu liiplexing . 
According to Barry Haskell of Bell's 
Radio- Communications Research 
Dept , "We were able to send a single 
TV channel in half the usual transmit- 



Age of Aquarius 

When Mattel announced a keyboard for 
its popular Intel lavision game system 
three years ago, everybody took note. 
The add-on was supposed to offer g 
way so turn a game Into a computer 
The keyboard never quite made it from 
the drawing board to she marketplace, 
and now. Mattel seems to have 
rethought its strategy. The company 
recently announced the introduction of 
a new, full-foaturdd home computer at 
□ very affordable price. 

The Aquarius system should he 
introduced m ’’early 1963.” which 
means it might bo available by the time 
you read this. Mattel says the ££00 unit 
will feature l ’CF/M capability, built-in 
Microsoft BASIC, 16-color graphics and 
the ability to display a total of ££6 dif- 
ferent characters on the user's televi- 
sion screen. Peripheral products in- 
clude a 40-column thermal printer, a 
data recorder and the Aquarius Mini 
Expander, which accommodates a 
memory cartridge and game cartridge 
and provides two hand control Lers for 
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sion time, which is another way of say- 
ing we can send two TV signals in the 
same amount of time as one." 

As satellite technology progresses, 
we can expect to see an increasing 
number of applications or this concept 
in the life of the average consumer 
Right now. ft's the cable companies, 
networks and large corporations that 
could benefit most from the increase in 
the capability of satellite transmission. 
But. as direct- broadcast satellite TV 
becomes a reality, this new concept 
may have many benefits for the private 
citizen, as well 

Direct-broad cast TV presupposes 
the use of inexpensive, small (2- -foot) 
dish antennas Installed on the roofs of 
private homes. But instead nf picking 
up their TV signals from the airwaves, 
these direct-broadcast antennas will be 
trained on satellites sending consumer 
video directly to the homeowner. 

The ability of each transponder to 
send more signals should, eventually, 
result in a cheaper and more accessible 
form of video enjoyment in our homes 



enhanced game play. ,r The unit does 
sound exciting Now let’s see if Mattel 
can deliver this one with the features 
and price and ai the time promised. 



Real action 

Remember those dmgy and often 
decrepit instant- photo booths in the 
arcades and amusement parks? You 
know the kind. You and your girl, 
laughing in the dimness behind a faded 
velvet curtain, posed and mugged tube 
immortalized forever — or at leas! until 
your buddies ripped the photo from 
your gym locker door. 

Now, video technology has stepped 
forward to fill this photographic void 
with the Videomat These booths allow 
you to record and even play back 10 
minutes of video action in as close to 
living color as you might feel the morn- 
ing after a night before. 

The Videomat Corp. (of Troy, N.Y.J 
obviously hopes that these $14,950 
booths will be sold to arcades and parks 
throughout the land. And — who 
knows? — video just may break the ice 
on many future dates 

Educational software 

Commodore Iniemaiional has an- 
nouncod that it will place 656 computer 
programs for the Pei and Vic comput- 
ers into the public domain. The pro- 
grams. designed for the educational 
market, are available through dealers 
and Commodore’s Education Resource 
Centers. 

For more information, check with 

your local dealer* m 



Direct-current meters 

A cQii of wire, wound about a 
moza! com has an attach^ 
needle. The coil ssiemfriy i$ 
suspended within a horss- 
shoe-shaped magnet. When 

lui OiBCtnCBi ClfJTSJlf 15 

applied m the mil* it be- 
comes an eiectromagnoL 
The reaction frefwee/i 
e he oleciroinagnetism 
of the coil and magnet 
makes the coil rotats r 
moving the needle on 
the scale. Amount 
of movomeat can be 
regulated by tension 
On the coifed spring r 
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(List Price $2991 

SALE! 

$1 49 00 

{when you buy $ tops programs si sals price*) 



• We Love Our Customers 
Our Prices and Service 
Prove ill 

• One Day Delivery Express 

Mall 



We Have Commodore 64 Computers In Stock 



• Commodore 64 Program- 
mers Reference Guides 
Free With Purchase 

• Over 500 Programs To 
Choose From 

• Free Catalogs 



\nnon personal 

Vlu^U COMPUTER 
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Ton get Itm COMMODORE VIC-20 Cftmpvl* 
lor onty H49-QQ whan you buy 6 tip* program* 
bn eat* I Of Wily |M.00. Thflfe* 6 1404 program 
Mil for 106.00 to *132 001 Vou cm cbpoae on* 
Qt ftWW Itir** tiMplMriffl p*clt*: 9 GAME 
program pack 189.00 lAlrtfl Irwulon, TirgtE 
Command. Amltiiy, Gha», Sfl4k* Out, 0*111* 
ftoumj up|. e HOME FINANCE program pack 
M0.OO (Check Book, Calculator, Th# Qudgalar 
Hom* Inventory. Incfrm# Tu, UUIIty BIN S*V*f}- 
B SMALL BUSINESS program pack *0900 (Ac 
COuntanL Account* flewUM aftf I P,iyab‘i 
Invarttory. Qfd*r Tfaektr, Eailmaung vxl 
Bidding, AppoJntmanlal. 



33K COMMODORE VfC (230 
WITH 2% TIMES MORE POWER 

For only *239 w yon 0*1 th« COMMODORE 
VIC-20 tompiiltr plul WE ADD a.000 BYTES 
OF USER MEMORY Eo plv* you 2* TIMES 
MORE PROGRAMMING POWER! Thli pOwftt 
fill lull -il»d artn l*atur*d campular include* 



th* 6002 mlctoproe*i*df [LIKE APPLE! 20.00G 
twin ROM wUn 1 IflK an-landad LEVEL II 
Microaon SASIC, 1 3,000 hyt*a RAM. a tol*l of 

33.000 byiea 

60.000 Dytn 
pandtd kaybdato 

Gyi. e 



bytes memory . plug In tapandibi* 
Gy tn. 06 key typewriter profeaiionai 
J keyboard wiln graphic symbols 



* to 
Ipnil ti 

graphic aymboia 

c*l*f key*, Ng* fMoiulipn 

graph lea. (i£ dfcpplayabla character*. t-aiE 
display la 22 Unaa 23 charaqt*™, sound and 
muitc. raal lima, upper I a war um, lull kwr 
editing cunsar, 1 toiling point o#cJm*l and trig 
funcflcna, atone array!, scroll mg, mu II I itit« 
rrant line*, lilt managemanl, PEEK AND 
POKE Aiaambiy mithina language la 
avaitabfe. Wi h*va wy Ed uh aaif iiaching 
bwAl and programs. Accapli TAPE DISK AND 
PLUG IN CARTRIDGES, ccmfipcta bo any TV, 
totludai AO adaptor. R F modulator, awrteh 
boi, seif reaching insinuation book, comas m a 
bag u tilul con sola Cite 



41 K COMMODORE VIC *279 
WITH FOUR TIMES MORE POWER 

F0t anly 1779 00 you Gni tha 4lK COM- 
MODORE VIC wild 400% MORE PROG FA MM 
ING POWER THAN V1C-20J W8 add 16.00C 
tiylas uair mampry to Eha VIC 20 You gal a 
total ol 41,000 by las memory <20.000 Dytt! 
ROM, 21.000 bytaa RAM *nd enlendad LE^EL 
II BAS IQ plus all Ida bn lm fdelutta HHtd 1 

49 K COMMODORE VIC *319 

WITH SIX TIMES MORE POWER 

Fcr CAN OigoO ytfu gal !ha SUPER 
POWERED A1?K COMMODORE VIC wild 800% 
MORE PROGRAMMING POWER thin VlC-20' 
Wt add £4,000 by las user memory la (he 
VlC-20. You gal a total or 43,000 bytes- mamory 
120.000 bylaa ROM. £9,000 by to* RAM arttf es- 
landad LEVEL li BASIC) plus an m* extra 
laaiuraa lislacfl 



TMOTOA-rRICTVON PRINTER I3H 

Thu all n*w COM STAR Ptiluxt Una prlnlar, 
phnla 9*- XU 11 tartar quality ruH aia, Blhgl# 
atwai. rail or ran fbld domputar papt^, laPa'i, 
ate. 40, 66, 60, 132 Cdlqmni. Impact dot mains, 
bl-diracllohii, 90 CPS. incEudaa fpacial cabla 
that plug* dime I Into Ilia VIC-20 prints part - 
no oihtr c«tfy mradaea k« nawhdl Uat 
*509. sal* I3H. 



SUPER 10' COM-STAR PRINTER MN 

Hat all ma faatoraa oi the COM -STAR primer 
shown abovv, PLUS I 10" camag*. IU CPS. Dol 
addraaiatU* Oil tfflWMPNN 2-3 Oulf ar. IB 
chi/*dt«f Bal A, 40, 40. «, B0. 96. 132 column A, 
prints true deacantfar. aupar and aubicript, 
underlining, include* ipacJai cable To dug in- 
ip Tht Vic-20 grin tar port. LI It »99 Sale *4M 



60 R MEMORY EXPANDER *09 

Allow* memory *Kpan*Lon id 80K Ictal £20K 
ROM amf aqk RAM) Hai ha tiotj io add iiM 
cartridge* — you d*n awrten aalact any qiwn- 
bmalion oi mamory or progitm*, Slop and 
Start any program with r*9*l Odilon^ you don l 

have lo remove- cartridga* & r Turn ort com- 
puttr Thu tkpandar n a mull lo gat tha rm>Al 
ouEhI ym|r VlC-20 CQmpu lar ! 



PLAY ATARI GAMES ON VIC 20 6?*- 

WOW II PlLKQ in, Our naw GAME LOADER 
and you nan play all ATARI video game car 
l rtdgaa, Achvlilon, imagic M-Nelworf on your 
VIC-20 comourar Ual 19? Sale *79 



LOW COST PLUG IN EXPANSION 

Atcessonea plug m diraci io ihi* compuiar,, 
aklra RAM memory, dale caS*aM#. talephona 
mod am J99.0D, deluKt 60 column pnfitef 
(399.00, 1T0K dll* drive (349.00 ail plug In 
direct 1 You do not have to buy in e*p«n*ive 
exoana'pn jnltflacel 1 



WE HAVE THE LOWEST PRICES 

We iaii direct to cusiomar* and you save cn« 
profll margin normally mafla by cdmpuler 
sl-orea, department etaraa and aistribulcri, we 
are willing to EsA* a a mailer mtrgln to daual-cp 
volume. WE LOVE OUR CUSTOMERS - CHJR 
PRICES PROVE IT 1 



IMMEDIATE REPLACEMENT WARRANTY 

M ydur campular fun bacauea oi warranty 
d* f«( withkn 90 d*ye Uam date ol purcha*a. 
you limply Send your computer lo U9 ula 
united Parcvi Service prepaid Wa will ri lm- 
m*NJkalaly" -aend you a r*p!a£frm*n| c pm o utai' 
al no charge yia Unit«d Parcel Service prepaid 
Th I a warranty applies to all prdducia we I4H 
because WE LOVE OUR CUSTOM EPS 1 \ 

IS DAY FREE TRIAL 

"don't Ml is T*m"*s"sa"e" "oRDE H NOW* " 

□ VIC-M f*f only H4*. plm 
«9. for 6 pact Ol program* 

Specify pack wanted . 

□ 33K-V1C fot m*hf 9238. 

□ II K- VIC lew only M7|. 

□ «K-VIC 1<K only U19. 

Q Tractor Friction Pflflltr DM. 

□ Sopor 10 Printer UN. 

□ «OK Momory Expindw U». 

0 Qomo Lcodor—Alad 171. 

Wt »>I,P C 0,0 and honor Vim *nd ' 
M solar Card 

Nam* 

Addrou . 

City 

Stilt Zip Coda 

□ VISA □ MASTER CARO P C O D 

; Credit C*fd No. 

Expiration Da,e_ — — 

Add $10 00 for shipping, handling and in- 
surance. Illinois residents please add 
G% lax Add |20 00 for CANADA. PUER- 
TO RICO, HAWAII prdPfS WE DO NO EX- 
PORT TO OTHER COUNTRIES. 

Enclose Cashiers Chech, Money Order 
; pr Personal Check, Allow 14 days (Of 
delivery. 2 to 7 days for phone orders, 

1 day ex press mail! 

Canada orders must he in U.S. dollars, 

<7 



GET $150 FREE SOFTWARE 
WHEN YOU BUY A 
COMMODORE 64 COMPUTER!! 




ENTERPRIZES (FACTORY DIRECT) 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 312I38J>52« to ordor 





Cut Conduit 



Shape Keyhoi© 



Gross 



Cut Bolts 



When there's no 
room for an 
ordinary tool. 



Sharpen fools 



Do it easier and faster with Dremel The 
Moto-TooJ does projects that used to take many 
hours In a traction of Ihe time. Home repair prot- 
ects become easier and more enjoyable. Variable 
speed control [5,000 to 28,000) RPM lets you dial the 
speed to fit the Job. Comes with a useful assortment of 
accessories The Dremel Moto-Too! - buy It wherever tine 
power tools are sold. Dremel, Dlv. of Emerson Electric Co., 
4«5-2lst St. r Racine, Wisconsin 53406-W8& 



Carve Wood 




MOTOTOOL 



HINTS 

FROM 

REAPERS 



Finding a circle's center 




Lay carpenter's squ»m F with inside edges 
tangent io a circle; draw along edges. 




Next, using the square, draw intersecting 
lines from opposite comers. Exact center 
Of the circle is where the lines cress. 



When you want to locate the center of a 
circle. you can do so by First squaring 
the circle. Lay a carpenters (steel) 
square oh the circle with both inside 
edges of the square tangent to the cir- 
cle (?iee photo). Draw along these 
edges to make the first two sides of the 
square. Next, use either of The two 
sides as a base for the carpenter's 
square, and draw the third side of the 
square tangent so the drclo. After the 
fourth side ii drawn, am diagonal lines 
from both pairs of corners; circle center 
is where Lines intersect — Hick fJole 

Flag says stop 

One way to avoid hitting the garage 
wall when pulling your car in is to sta- 
ple a paper flag to a 5-ft. "pole" of Vh x 
1-in. wood. Tape the pole to a coffee 
can weighted with sand and park it at 
the head of your parking space. When 
the bumper touches the pole the flag 
will bob.. — -Harry Loudon 
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HINTS 

FROM 

READERS 



Chimney cleaner 




I DISC WOODSCfigW I 

To clean a round meta] chimney, ] 
mack a disc chimney cleaner of a 
heavy, corrugated cardboard disc— cut 
■/a in. larger than the in side diameter of 
the pipe— with 1 in. -deep radial cur.s 

every I Vz in. around the perimeter. 
Secure the disc to a 1 x i-tn fir handle 
(equal to the length of the chimney) 
with a screw and felt washer. If a single 
piece of wood isn't long enough, you 
can make the handle of two wood 
pieces held together by screws in an 
end-lap joint. l J ush tho device down the 
chimney untiJ it reaches bottom, then 
pull it back up.— Ken Smalts 



Logs stand taU 




Because log end cuts are generally 
uneven logs often won't stand upright 
for splitting. T o solve this, pui the log to 
be split inside a pair of old tires. 

— George A Mayerthak 
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FREE! 



A Most Resourceful 
Tool For Your 



workshop 

The 100 page, full color 
Lekhtumg catalog is crammed 
with tools for woodworkers, 
metalworkers and hobbyists of 
*U kinds. 



We've got magnificent brass barked 
English saws; a broad selection of 
drill accessories; fabulous Danish 
workbenches; loads of super garden 
tools from around the world; 
specially automotive toofs and aids; 
house and patio ''gotta haves" —and 
that's just for openers! 

It s a fun catalog to flip through! 

Oh yes F it's also FREEE Just mail in 
the coupon and well speed your 
copy along. FREE offer expires 
July 31, 1$&3. After July Jlst f 
please send tl .00 



Yes, please send me your 100 page, 
full color Leichtung catalog at no 
charge. 

Name. 



Address. 
City 



puLjr ji, r^nn jury lIJSI, I c.,. 7 ;. 

please send $1.00 ■ , ^ — Zl ^ r 



VSfarHbench People 

4^44 Comm&Ce Paikway flPM(32 
Cleveland , Ohio 4*120 




Curtis Puts the Own 
Back Into Home owne rship 



You Can Beat High Housing Costs and Build NOW! 



Save SlOOO’s by Completing M 
Yourself. 

■ We do the difficult framing 
on your lot and found alien. 

■ You do all or part of the finish- 
ing with Curtis-supplied ma- 
terials and instructions. 

Alford able Financing Makes il 
Possible. 

■ Mo down payment or deposit 
m tpw monthly payments 

while building 

■ Your land may not ha^e to be 
fully paid for 

There's a Bepreaentalive Near You! 




Send coupon today for lull del-alls. 



Send me n? i.jr £ft££ hph Gtfahpg 
conns HOWES, peer, pm-i 
2201 f londi Avf so . Minneapolis. MN SSJZG 
.* PiiHJt Ff.rtf 



Name . 



CALL TOLL FREE 1 -000-220-6505 
IN NEBRASKA CALL: 1 -600-642 9606 | ^ r , Sl 

Cofr-pie-lt il Vtsurwrit 5 i 

Curtis Homesls} 

ft mu rij-^o a*arf& We dawe *n* r^-sf 1 



I 



Cuv, 



-Slate- 



_Zip_ 



. ptiurte^ 1 _ 

1 nw#o-ni*nd 

I □ £-ncl^ril#d II $F CH lor cnardv hjnpling 



\ inc. 




HOME & SHOP 



-NOW 



Hardware turns closet into vault 




Hero's a new way lo provide protec- 
tion for your home valuables— the 
Saf-T-Space roll-up door. Made from 
26-gauge sieel Saf-T-Space doors are 
bolted direct] y to lhe closet door 
jamb The maker claims a do-it-your- 



selfer can install this security door in 
about an hour with ordinary wood- 
working cools, It comes in widths of 
24 in (£325).. 30 in. ($350). 32 in. 
(3365) and 36 in. ($375). Write S-af-T- 
Case. Box 5472 Irving, Tex. 75062 



More heat from 
less wood 

Sierra now offers a woodstove it 
claims is engineered lo deliver more 
heat with less wood, while producing 
less creosote The Hearthstone con- 
temporary Turbo-Bum stove (3655) 
has specially designed baffles that 
promote more complete combustion 
and direct more heal into a room. 
The stove is constructed of l /*-ln. 
welded plate steel with cast-iron 
doors that have thermal-shock glass 
windows lined with fiberglass gas- 
kets. Sliding draff controls are handy 
For information and a list of dealers, 
send Si to Sierra Mfg Box 1089, 
Harrisonburg. Va. 22801. 




Bathing beauty for your bath 




Kohler's latest bathtub stir- 
round will make it easy for 
a dg-tt-yourselfer to Finish a 
tub installation, says the 
maker Dubbed Perma 



Wall, the finishing system 
conies in a kit that includes 
five wall sections of ABS 
plastic, adhesive, color- 
matched caulk and sealant, 
and complete instructions 
for performing a profes- 
sional job. Perma-WalL is 
designed to be compatible 
with most 5- Ft. bathtubs 
and requires woodworking 
tools for installation. It fea- 
tures a built-in grab bar 
and two molded- in soap 
dishes 

Available through Kohler 
distributors, Perma- Wall 
comes in white— for 
3l69“-and seven colors— 
at S20Q each 

For a list of local distribu- 
tors and product informa- 
tion write; Kohler Co. Ad- 
vertising Dept.. Kohler. 

Wis- 53044. 






Heat pump taps ground water 



A pair of heat pumps re- 
cently introduced by Len- 
nox uses the thermal en- 
ergy of ground water for 
heating and cooling homes. 
The WHFl (horizontal mod- 
el) and the WVF1 (vertical 




model) have heating capac- 
ities that range between 
21.000 and 43.000 B.TU 
per hour and cooling capac- 
ities ranging between 
18.D0Q and 40,000 B.T.U. 
per hour Energy savings 
derive from two character- 
istics of the Lennox heat 
pump. ^ a single piece of 
equipment is used for both 
heating and coding; and 2. 
these Lennox heat pumps 
increase the heating/cooling 
potential of available ther- 
mal energy by a coefficient 
□f 3. Tu find out if your 
well and home heating sys- 
tem are compatible with 
these heat pumps, contact 
an independent Lennox 
dealer or write Lennox In- 
dustries Inc.. Dept FM. box 
400450. Dallas. Tex. 

75204 IW 
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VITA-MIX® 
STAINLESS STEEL 
POWER GIANT , 



r Make TOTAL JUICE 

Uses a patented impact method 
which juices whole fruits and 
vegetables, unlike the old 
separation “throw-away’* 
ex tractor's trainer method* 

RtJtclnl pnl md 
jliw rnij f rvtrylMrfl 1 

LEMONS (VlL. Cl EKJ m*. 34 * mg. 

QRATOESt (Vit. Cl LOG m*. 3 IS mfi. 

APPLES HVit_ A> 160 LU. 1380 LU, 
*Per pound of fruit 
tFraih ripe Vftlsncias 

Grind any Grain easily, 
and MAKE BREAD Fast. 

GRIND whole kernel wheat into 
cereal or flour and immediately 
\ MIX and KNEAD it into 

BREAD DOUGH fall in one 
1] simple three-minute operation, 

! with precious vitamin oils and 

fiber retained I. 

COOK BY IMPACT - 

. Impossible to burn, scorch, or 

\ tump gravies, sauces, puddings , 

' soups. Save vitamins destroyed 

7 i by excessive heat. 

ip FREEZE ICE CREAM - 

Sr instantly 

. , * without artificial color or filler. 

Make your own Yogurt easily 

By cup or gallon — Save money! 



ssssaa 

ft-CUR 



fitter 



Vita-Mix® Makes Instant 
Total Foods Simple as 
One, Two, Three. . . 



(1) Put wholesome unprocessed 
food thru exclusive splash 
guard top. 

t 2 l Flip lever for patented 
head on impact. 

(3) Open pressurized spigot 
, . , nothing wasted or 
thrown away! 



FREE with each Vita-Mix « / 

Order now and get a big 128-page recipe and instruction 
book and enough wheat for your first loaf of bread free l Ask 

for our low salt, low fat, low sugar, low cholesterol recipes 
based on Pritikin guidelines. 



CHECK THESE FEATURES 

• Safe Stainless Steel Construction 

• Standard U5 Volt Grounded Outlet 
l also available 220/240 voltl 

• Call About Unbelievable 5-year Warranty! 

• U.S.A. (Since 1921) Nationwide Service 

• Self-Cleaning 

• Super Power Motor 

• UL Listed ■ Heavy Duty Quality 



I WRITE TODAY! 

J Or PHONE TOLL-FREE: 
i L -300' V-I-T-A- Ml'S 
! il-BOT-&W-BWU) 



SEND COUPON TODAY TO: ' 

Vita-Mix® j 

Corporation *Dept. FMC02tL3, 
861S Usher Road * Cleveland, Ohio 44138 



WE'LL RUSH TO YOU A GIANT FOLDER 
delate- - -plus WHERE TO BUY informaiicm. . ,wid 



: complete, c* elusive 
SPECIAL PRICE. 



I Nam* 



PhtiriC \ 



aa? 






THE PM 
WORKBENCH 




A glue that delivers 



Loctite Corp. has introduced the 
Squeez-lt applicator, which is claimed 
Lo deliver "glue without glop," 

The new applicator is featured on a 
two-tube package (1.2 grams total) of 
Pure Super Glue. For one-drop-at-a 
time control, just squeeze the tube Uj 
break the inner seal and dispense glue 
with pin -point accuracy. Super Glue is 
said to bond instantly to most non por- 
ous surfaces, and the inner seal keeps 
glue fresh Longer. It's about £2 Loctite 
Corp is at 4450 Cranwgod Ct , CIuvej 
land. Ohio 44128 — J.T. 




Dispense gfue with greater accuracy 
thanJii- la Loctite* s SquOsz-lt epphcaiar, 



Wrench off stubborn blades 




Wrench design provides adequate lever- 
age, plus snug fit on arbor bolt ( inset) 



When ! spotted thss wrench, 1 figured it 
was a gimmick- [t turned out to bo very 
useful and is now in my saw box. 

The wrench provides a fast and easy 
way co change blades, and ifs safe, 
The motion of the saw blade tightens 
the arbor boll as the saw is used, so it is 
necessary to use a tool which provides 
sufficient leverage when Locking the 
blade in place. With this wrench, the 
handle is held in one hand while the 
slide bar engages the teeth to hold the 
blade The wrench eliminates the age- 
old stum of pushing the blade against a 
wooden edge while the arbor nui is 
tightened. It fits 3Vz- to 7V*-in.-dia 
blades and is available for '4- and s Av- 
in. arbor bolts. It's $9 95 postpaid from 
A & [ Bassett Industries. Box 15453. 
Portland. Ore. 97216 — H.W. 



Add bite to stripped holes 

[f you've ever been frustrated while 
trying to tighten a screw in a stripped 
qr Oversized bolu, then Screw Wedge is 
an item you've been waiting for. 

Just slip a length of Screw Wedge 
into the stripped hole, break it off flush 
with the surface and re tighten with the 
original screw. You don't have to repo- 
sition the hole; the Wedge works in 
wood, plastic and most metals. 

Each package contains four 6- in - 
long Screw Wedge strips in two diam- 
eters (.5 and 15 in.), enough for about 
] 2 average ‘Sized holes. Made by Fibre 
Glass-Evercoat Co., 6600 Cornell Rd.. 
Cincinnati. Ohio 45242. it's Si 73 at 
hardware stores and home centers 

— ftosflfjo Capqmsio 




Screws once again fit tightly in enlarged 
holes when you use Screw Wedge f inset). 



You shred it 

Since many garden experts reconv 
mend using shredded newspaper 
(black ink only) for mulch. [ recently 
tested a hand-cranked paper shredder 
by the Kinsman Co. 

The little shredder's 20 self-sharpen- 
ing b lades can slice 12 paper thick- 
nesses at once into Vi- in. wide strips 
You can feed the 7 !4-m.-wide tray to 
shred paper for use as a compost mgre- 




As you Feed the shredder P crank handle 
re drive the circular cutting b Jades 




Twp sets of blades counter-rotate to 
draw die paper in and slice it cleanly. 



dient. a packaging material or as ani- 
mal bedding. Also use the shredder to 
destroy personal papers, hasten the 
shredder to any work surface with 
screws or C-clamps 

You can get the shredder at garden 
centers or by mail Send $49.95 plus 
$3.00 lor delivery to the Kinsman Co.. 
PM 283. River Rd.. Point Pleasant. Fa 
18950 —H.W. 



If lu-j vi.' ifimti dvnxki a ridiv prodi^r n*IEb id mo i pe- 
rn al fdhiftjj-ni, Jrri yj- A now .i^ol'I jE bVrihr ta PM fcVori- 
Popular Mechanics. £24 Wsst 5 7th St . New 
York N Y tftJlS 
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THE SPLINTER IS 
SIMPLE & EFFICIENT 




SI 60-00 US Funds. 



Car-Truck model on a garden tractor [frame not 
supplied by factory.) Five lug [4 most common 
bolt hole patterns - 4 Vi, 4 V*, 5, 5 Vi Inch). Best to 
enclose a pattern on piece of paper from spare 
rim. 




$265.00 US Funds 
2 pt. extension with PTO 




in splitting of knotty grain twisted legs. No swing 
ing of sledge, simple maintenance and less cost- 
ly to operate than hydraulic systems. Made of 
long lasting tool steei and has a threaded 
replaceable tip. The splinter is a log splitting 
woodscrew that bolts onto a axle hub or PTO 
model which slips onto 1 3f8" Tractor shaft. The 
splinter has a one year, workmanship warranty. 
CONE for building your own setup. 




$70.00 US Funds 

The cone Is 8" long, 5" in Dia, and runs clockwise. 



Extra Tip $20 00 
PTO model only $120 
3 pt. (1:1 drive) $360,00 
3 pt. (3:1 reduction) $499.00 
3 pt. fit Category I hitches. 

Ail Prices are In U.S. Dollars. Foreign orders are 
welcome and must include additional shipping 
charges. For seme day shipping, send a certified 
check or money order and COD orders require 
cash, certified bank check or money order upon 
delivery. COD orders, add $2.00 and no Foreign 
COD orders accepted. We accept personal 
checks, but the check must clear the bank before 
being shipped, 2 to 4 wks. Ohio Residents add 
Salles Tax. 

FREE INFORMATION UPON REQUEST. 

For COD orders & Information Call 216-494-9131 
PROTISTA TOOL COMPANY 
8585 Cleveland Ave., N.W. 

P.O. Box 41, Dept PM 0283 
Green town, OH 44830 





By MICHAEL LAMM west coast editor 



PM OWNERS REPORT: 




NISSAN SENTRA 






ILLINOIS 
SOFTWARE ENGINES 






WlSCONWM LfGAl SECRETARY 



cRr. &L\hn- iA 

FLORIDA SECRETARY 



\T W€L-DS BETTER 
V'G'NTlLATlON 11 



NEW YORK SALESPERSON 



OutZh'\diM cwkvC, 

lUftiCiUtf hJaA/ . M 

WSCOMSlIVf PURCHASING AGENT 



O.t /'t t3ct 

^ At c^ 1 V^aV>v.^ . 11 

TENNESSEE INSURANCE AGENT 



Despite a few mechanical 
problems, most owners 
would buy it again. 

N l^'s new Sentra whispers those 
three little words most car buy- 
ers wans to hear these days: Economy. 
Price, Roominess. No wonder the Sen- 
tra became one of the few hot setters in 
a slow automotive season. 

According to our survey of Sentra 
owners, the car delivers economy in 
abundance. The price is also right, 
especially considering its quality and 
standard equipment And there's room 
for an average American family, includ- 
ing the pooch. 

A Utah chemical engineer told us H 
"What sold me on the Sentra was its 
combination of ffont-wheet-drive trac- 
tion, five- speed gearbox, and space for 
five people, all at a reasonable price. 
And I'm getting 37 mpg in townr 




Owners had nothing hut good thing s m 
say about the interior room and comfort. 



lh So far the TV ads are right/' agrees 
a New York administrative clerk. "I did 
need this car. f r ve had my Sentra four 
months and am getting excellent mile- 
age." 

A few respondents, though <6,9 per- 
cent) felt betrayed by the Sentra 1 s 
advertised fuel -economy figures. 
Here's why. The EFA rates the super- 
high 'mileage MFQ Sentra at 4f>mpg 



city and 55- mpg highway. The MPG is 
the price-leading model Nissan spot- 
lights in its Sentra ads. 

The MFG, though, isn't the car most 
people buy. Only 1.5 percent in our sur- 
vey owned it. Unlike the Sentra* s three 
Other models — -standard, Deluxe, and 
XE— the MFG uses a 1 - 5-liter, oht Four 
instead of the more popular 1,6, and 
the MPG comes only as a two-door 
sedan with a four-speed manual, 



A NATIONWIDE SURVEY 
BASED ON 1, 56 1, Sil 
OWNER-DRIVEN MILES 



So while Li might be advantageous 
for Nissan to talk about the MFC's 40/ 
55-mpg EFA rating, it would be more 
realistic to cite the standard sedan with 
Five-speed and 1. 6-liter engine. This 
more prevalent Sentra carries an EPA 
(PSeaio turn ro navv 62} 
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'j on the 

in SMAU ENGINE 
service and repair 
Start your own money 



BEAT INFLATION! 

Cash in on the 

huge demand for 
smalt engine repair. 

Work part time, fuli time 
right at home- we help you 
every step of the way, 

maknm bisiness! 






In ju^t u si'll i r c lirm, you on he rtadj 
to join out; of iht fastest ^fo^iiic indu 
Irki In AniL-ricn r , . un industry whc: 
qualilkti inter are niaLFn^ from M-U.UU 
S 3 ? . I Ml per hLiu r ^^nd Ehul s juhl for Inbor, 



Urcaost the small engine induwrj hnh 
^mun SO quickly, an S 3<,1 Jie sbnrEH|ie of 
i^udJiliii d Sinul] f.^bc l l fur^biuibi:^i^l 
throughout the cotm 4 jr>- in fort, it’s not 
unusu j! for o ti 1 Hid Mliull rn^hi' mall to W 
Ihrtt to four week* behind j-n Iht summer 
and Jt Ll-lisI a week luhind in thr winter. 
W fun ym wr bon many small engine* 

are III lodiji l\ ¥ S easy (o understand 

why t|nal!j1ii-d men command Math hbph 
prk’«-jiv much its fur it siitipU- 

ludt-ug that takes lefts Ehii^n on hour! 



65-million small engines 
are in service today! 

ThaE'i right — there a re over sixty-five 
million 2 -cycle and 4 -cycle small engines 
in service across Ihe U.S.A. That’s the 
official count from the Engine Service 
As-sn. , and new engines are being built ai 
d rate of one-million per month! With, 
fully accredited and approved 
Foley-Belsaw training, you can soon 
have the skill and knowledge to make top 
money servicing these engines. Home- 
owners and businessmen will seek you 
lhj [ and pay you well EG service and re- 
pair their lawn mowers* tillers, edgers, 
power rakes, garden tractors, chain 
saws, mini-bikes, go-carts, snow mo- 
biles, General^™, snowhlsiwerv* paint 
sprayers . . , she list is almost endless. 



No experience necessary. 

You don't need to be a 'bom met ban ie ' 
or have prior experience. If you can read, 
you can master this profitable trade right 
at home, m your spa retime, withoul min- 
ing a single paycheck Lessons are fully 
illustrated- fee clear you can't go wrong. 



You receive trade secrets 
and business plans. 



We guide you every step of the way, 
including tested and proven instructions 
on how to gel business, what to charge, 
how to gel free advertising, where to gel 
supplier wholesale. . .all l he pricks of 
i be trade' \ . .all the inside facts you need 
lo assure success right from the start. 





Increased Income 

'TW hud iihout ft 
yttt rj experience 

repairing sm#l{ rn 

gtnes . . . but 
P$ir$ were 
mPRtf* . . . 
started thr Fctity- 
HW.tui, Coarse ' MI'N H. Stt* 
CinjbflL Cili^m^ 



With our famous learn- by-doing 1 train- 
ing method, you get practical ! hands-on 1 
experience wilh specialized tools and 
equipment that you'll receive with your 
training plus a brand-new 4biP engine — 



ecU your* to k ccp f 



SEND FDR FREE FACTS! 

You risk nothing hy accepting fftis 
offer to find nut how Foiey^BehuH 
training rtin give you thr skills you ft mi 
tn increase your income in u high-profit. 
recession-proof business of your own. 




Send TODAY 
for this 
fact-filled 

FREE 

BOOKLET! 





ItJI-a haw ym qjicfciy 
tram to » jrtnj' [i^n boat 
m « cral itabl# £pir# 1 -me 
'V r uiirutic butir&w □> 
p CKI r PUB Cpm-pIpEe 

seijiii an dui UkDai 

NO RISK Trial Olferr 



Jiisl hll in sand mutt I'uupun hduw tor 
piahtcurelj |o recent- full infurmialiun 
and details by return muliXJ iTTOPAK 

FOLEYBELSAW INSTITUTE of 
SMALL ENGINE REfiMR 

50i« Flam I ld« . , Kansas C Ity. MO . 6*111 

mere is no obligation ane 

NO SALESMAN WiJI CaJI-fiver! 

FOLEY BELS AW INSTITUTE .SOW FIELD BUILDING 
KANSAS CITY, MISSOURI Hill M+^L £S 

YES, mm 5enU me the FREE (x*>Hei that 
gives lull detail about darting my own Dls^ss m 
■Small Engine Repair, I underslantf ittere is np oteigHlrth 
and lhal m salesman will can 

Nani 



Addreu 

City 



Stile 



up 







P M OWNERS ftEPOflT: SENTRA 

iCcntinuod flm page 50) 

rating of 35/50, That's a lot closer to the 
36/44 mpg turned in by the majority of 
the Sentra ownmrs we surveyed, 

As mentioned, only 6.9 percsnt of 
our owners expressed disappointment 
with fuel mileage- The others were 
more pleased- Economy stood out to an 
unprecedented degree as the Sentra 's 
most appreciated feature. No fewer 
than 83 percent of the owners we que- 
ried put economy at the lop of their 
best-liked list. 

High fuel mileage, though, almost 
always means some sort of compro- 
mise. In the Sentra's case, it r s horse- 
power "The engine shakes a lot and 
has almost no power," observed a New 
York merchandising manager, who 
added. Hh - . hills are the Sentra's worst 
enemy. 1 ' 

An Illinois butcher commented, h Tm 
used to driving large American cars, 
and 1 miss that immediate surge of 
power when I press the accelerator" 

Another minor performance glitch 
had to do with the automatic transmis' 
sion. The Sentra' s automatic keeps 
going back and forth between third and 
top range An Army captain from Ten- 
nessee summed it up this way: “I 
bought the Sentra with automatic and 
air for my wife, The lockup torque con- 
verter has a habit of kicking In and out 
between 40 and 53 mpb r which gives a 
constant push-pull action. 

' Also, because of the engine's low 
horsepower, the air conditioner makes 
itself felt each time the compressor 
kicks in. l J m sure Nissan has the know- 
how to correct both problems, perhaps 
with a larger engine " 

As it happens, Nissan has raised the 



1983 Sen! re's horsepower from 6? to 
69 at 5,300 rpm. Torque is up by 7 ft.- 
lb. According lo Nissan, these new rat- 
ings don't cut mileage. 

In the quality comer, 91.0 percent 
rated the Sentra good to excellent on 
workmanship. That's a score not many 
automobiles In any price range can 
match. A New York teacher stated, in- 
side and out, the Sentra is finished bet- 
ter than most of the more expensive 
cal's we looked at/ 1 

A truck driver from Wisconsin: K Tm 
very particular and picky, and I haven't 
found anything on this car not made 
right or put together properly/' 

An unemployed Louis ia nan: De- 

spite a muffler rattle and a loose plastic 




Some owners complained about rough or 
erracjc idh which dealers touidij't fix. 



cap on the hatch hinge, l r m greatly 
impressed with its overall quality/' 

Mosi owners praised the Centra's 
comfort and spaciousness. An Ohio res- 
taurant manager: L Tm 6-3, 370 

pounds, and I fit up front very comfort- 
ably The rear seats are adequate." 

Handling impressed a third of our 
owners, but we heard some gripes. 
“Handling has been Americanized,” 
said an Ohio salesman, ‘'and isn’t as 
precise as my J 79 Datsun 310. Sentra 
feels loose on winding roads " 



A California supervisor: "Needs 

tighter suspension up front to flatten 
cornering.’' And a New York producer; 
"Takes bumps poorly; bottoms over 
hard dips, especially with a load/' 

Two other consistent annoyances in- 
volved the oil filter and out-of-round or 
imbalanced tires. A Texas traffic engi- 
neer told us, "The oil filter is hard to 
reach and also too near the oil-pressure 
sending unit- The sender is easy to 
break Off when the filter wrench slips." 
A Rhode Island salesman added, “I was 
surprised that we couldn't find any 
aftermarket oil filter for this car. Only 
Nissan makes the exact replacement/’ 

The Sentra's commonest mechanical 
complaint revolved around tire imbal- 
ance and, in soma cases, out-of-round 
wheels- Most of the people who men- 
tioned this owned XE models, which 
come with 175/70SR-13 steal-belted 
radial s. 

The Sentra's virtues, however, out- 
numbered complaints by a wide mar- 
gin. A Texas electronics engineer ob- 
served, ll The Sentra is a good, basic, 
economical, no-fnlJs car. It gives excel- 
lent gas mileage and. considering the 
engine size, decent acceleration. I'm 
glad I bought it.” 

And finally, a data-proeessing super- 
visor in California wasn't alone in tak- 
ing a bread view of the car. "It s a mat- 
tar of value l feel the Sentra represents 
the best value for the money due to a 
combination of low price, good gas 
mileage, five- person searing, perfor- 
mance, quality and easy mechanical 
maintenance (except for the oil filter). I 
think the Sentra's teal virtue lies in its 
total balance At $6,600 delivered, it 
can't be the best car in the world, but 
it's consistently good over a biwd spec- 
trum. I'm really pleased with It/' PM 



SUMMARY OF 19 82-83 NISSAN SENTRA OWNERS REPORTS* 



Total TtiUn driven 1.SB1.BL1 

Average iiklle* par gallon 

Manual fine speed 
In ipwn M.O 

On the highway 43 fl 

Aulcnuiuc Uinw- sp-nrd 

In lawn . . 29.2 

On tho highway 39. 5 

hHMnU on: 

Mamwl fN ipnd Si 3% 

Aulrmui'Jc Lhran-spwd 18,3 
Manual fuur-spvod 0-5 

Body ffyte. 

Two-door sedan 43 5i% 

Fmsr-rionr wpgon 2l .7 

F<?ur-dqcrr w!an 20 1 

Hatchback cmip* 14 7 

Why did yuu di»w tha ur? 

EtOrtmtuy 711%, 

PriM 37.4 

Styling -2015 

Rwmtnew 13.7 

Owned Drauiu before 6 9 



Specific Blrar 

ECttAfttny 
Com Fart. 



Handling 

Styling 

RDOflklftfcSri 



Specific diaLlkrt- 
No ccxnpleLnis 

enough horsepower 
Rnttlu ■ nd nntwt 
M d jUrdnfl . 

Mpg lower than 
npOLtoU . 



33-Q 

ze.6 

as.s 



ai.i% 

00 

7.4 

89 

6.9 



ai.o% 
30 3 



Whec changes would you tike? 

Ha changing 15.3% 

Bnttar q unlay rnalariaLi 12.1 
Fully reclining iMCa .... 5.5 

Interior Hgte package . . 3.7 

Better rear vulon . . 3.7 

Hew rnutb did you pay? 

Under S5.000- ...... 1,7% 

* 5,001 to W.MQ. 18.8 

Sfl.Wl tg *7,000 2ft 4 

$ 7,001 tu $ 8 , 000 . 3 - 0-4 

Mura than ti DOO 10.7 

WwlunMitut) opiekta: 

EaceLlem 45 5% 

Good 45. 5 

Avmpe 8.3 

Zfl 



Comfort opinion Ifrati h«i) 

ftwnHi ii f U. 

tkwd.... ....... 39: 

Avetegp Z i 

Fetor Q.( 

CoRlfon QfTiruPn jiMr smLeI : 



ErceJEeni 

Good 

Awragn 

Poor 



■41.1% 
45 .Z 
10Z 
0.0 



Had any 

IVO 

Yes 



roachanwal unuhlfl? 



WhP typo dF trouble 7 
Frnnt lira baJanui 
induction tyiitem 
Electrical system 
Air tonditHjnar 
Tranatrusiucrn . 



05 . 0 % 

34.3 



15 . 4 % 

9.2 

7.7 

7.7 

7.7 



DoaUir rcpairi satisfactory/ 

No . . 54.7% 

Yu 453 

Dealer urvfea frpinkin. 

Excellent 27.5% 



‘ Feru&nc age* tmghi n« equal 1D0% due to nsunfling or inaufftcuirt rinta 



Good. 45 9 

Average 15 0 

Poor 11.3 

Nuumfier OF volilcln ovnud: 

Thii cor only 30.1% 

Twoars Si. 3 

Thrw MTS 111. 5 

Four or more c^te 1.0 

Metof of «lwf care owned- 

Z3 , m 

DaL|u?a7fsu»ii. lfi-4 

Puniiac . . 11.5 

Ford ... .... 10.7 

Oldsmothle . 3.2 

Votlwwifloo fl 2 

Age daelfagikm of nwHi: 

15-Z& yeare 27.0% 

30-4B yws 53. S 

50-ptpa Ifl 6 

Would yuu buy another Timor,? 

Yes B4.7% 

Ho . S3 

Would you buy oecihe Semam7 
Yee aa.5% 

No . . . 11.4 
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FROM LIGHT BULBS TO LASERS, 
FROM RADIOS TO ATOMIC REACTORS... 
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3000 INVENTIONS THAT 
HAVE SHAPED 
THE 20 th CENTURA 

In 1900, who could have guessed... 

That the simple box camera children loved 
to play with that year- Kodaks Brownie- would 
lead to photography that didn't need, film? 

Or. that the discovery of blood types would 
someday make it possible to replace nearly 
every organ of the human body? 

Or. that the flashlight, paperclip, and 
hamburger- a II debuting in 1900- would soon become part of 
everyone^, life? 

The truth is. no one could have predicted-as the 20th century began-that its first 
80 years would produce more technological changes than the previous 70.000 years! 

Now ever 3000 of these incredible achievements that have transformed modem 
life are presented in an amazing new book. The Timetable of Technology. 






Read ft for informztfcn-and fun/ 

Using the unique timechart method, this remarkable book 
vividly chranicles-year by year-every major step in our century^ i ^\ J 
astonishing march of progress. 0 '-y 

Ybu’ll find concise, expertly written profiles of each individual breaks' 
through. And, our easy-to-follow timecharts shew you step by step how one 
important invention often ted to another, a«n greater advance. 

!t!s this combination of detailed information and wide-ranging overviews 
that offens-fcr the first time - a clear and exciting perspective on our century s 
lightning-fast changes. 

See the century unfbfd-in cotort 

But that's not all, Vbull be dazzled by nearly 
50 pages of full -color photo essays and more 
than 1000 intriguing drawings and rare pho- 
tographs. Vbu'll be fascinated, too, by 
expertly written accounts of important break 
th roughs in Communication and Informa- 
tion, Transport and Warfare, Energy and 
industry. Medicine and Food Production. 

And, you’ll get page after page of 
smiles from the Fringe Benefits reports 
— as you discover the arrival of zippers, 
beer cans, neon signs, sunglasses, 
scotch tape, and dozens of other 
small wonders of our everyday life. 

There's even a section that 
provides an exciting glimpse of tomorrow's 
technology. 

Order your copy of The Timetable of 
Ttchnoiogy today. 






•f^HEARST BOOKS 

A Di-niuof! il Thf Hem t Corporat Sen 



THE TIMErmBLE OF TECHNOLOGY 

IrctradufthXi Dy PPDfWMf S Ajttnsu, 

The Smithsonian Institution. 

Hearst Books. RO Ban 1DS77. I>as Matne*. I A 50336 

P-cas? ^#nd me . :opy(i*s "if Tihe Tr^ta^e of 
TfrfintfJogr/ $35,00 per copy. pltis shipping & han- 
dling and any applica&lE sales tax. If not satisfied., I 
may return th£ hook wrth?n LQ days Fur a FuJI ^fund 

□ I am enclosing ch£ck or money OFdef For 53 S.OO 
per copp. JHearst will pay all ihippiT^ ft ftaiUJImg 

□ Charge my c Visa n MasterCard in tr.e 
ami^unt df 5Z5.QQ per copy, plus shipping ft handling 
and as\y applicable sales tax 

Account # Eip. d as 

5 Mppvat u re ■ 

Print Kame 

Add ness 



City^- 

5062 



_5t3>£_ 



Drt'cr noon iiiiui June iWJ 




Radar warning. 
Hear the difference. 



What Could Be Better 
Than Unbelievable Range? 

By now. you've probably heard sorre tali sounding stones 
about how Tat away the ESCORT' radar warning 
receiver pecks ue^adar traps 'fouknow the oaes where 
Hey talk in miles mstead of car lengths The stones go 
on to say that ESCORT s superheterodyne receiving 
circuits provide as much X amt K-hand warning as you 
can possibly use. and then some II you've never used 
an ESCORT. i hey may seem pretty lar fetched, hut most 
Of them are true Ova Allis, around corners, and from 
behind 

Car 54 Where A re You? 

Minimum detection range is wgnderliil iwi M's far 
front the whole story. In some ways, radar detectors aie 
like smoke atoms. you want 10 make sure that you don't 
truss anything, but you don t want a lot at false alarms 
ESCORT won t disappoim you Beyond lltai when a 
smoke alarm sounds oil, the most pressing thing on 
your mind is Where is the ftre ? ts it ahead ol you. behind 
you above you. or below you? In the same room, or at 
the other end of ihe house? Your senses can help you 
Uriel fire, hut on the highway, you can t leel or smell 
radar, ESCOftl is your 511 1 h sense 

Hearing ts Believing 

ESCORT reports its landings straight to your ears m a 
way no other delector can match Its vocabulary 
includes a Geiger-eouutleMike pulsating rhythm that 
relates radar Intensity in a smooth, natural and intuitive 
manner, making it easy to sense the distance tD radar ll 
can tell y«r if radar is ahead nl you . behind you. or even 
[raveling along with you in treltic ESCORT also Speaks 
different languages for each radar band Since the two 
bands behave differently, the distinctive tonal 
differences eliminate surprises. You ll even be able to 
tell beam interrupter: 1 rigger.' 01 insiant-on type 
radars from other signals just by the sounds they make 
Ditto for radar burglar alarms and do cm openers 
ESCORT nas a tot to say and we ve developed a new 
way for you to get acquainted quickly 

Play It, Sani 

ESCORT'S instruction book contains a wealih of 
informaLiw Actually, it s the ESCORT user's Bible. Rut 
the quickest way to become fluent m ESCORT'S lan- 
guage is toplay the Radar Disc on your stereo turntable 
You'll bear lirsmand now 10 interpret what ESCORT tens 
you m a number ol situations We now include this 
special Disc with every ESCORT 5<o you can lake a 
test drive as soon as you open the ton: 



[ 



Mo Slon& Uniurned 

The ESCORT Radar Disc is the totes! addiiiwn !0 a 
^ong list of standard ieaiures. We ftonT scrimp on 
•anyth ipg. Here they am ■ Palmed Diguai Signal 
Processor ■ Dilfemnl Audio Alerts lor K Of K Band 
Radar ■ varacio? -Tuned Gunn Qscitlaior tunes oui laise 
alarms ■ Al^rt Lamp dims phonetically alter darfc 
■ 1/M Second Response Time ewers all radar ■ 
Cily/ Highway Switch inters out distractions ■ Audio 
Pulse Rate accurately rotates radar intensity ■ Fulty 
Adjusia&ie Audio Volume * Softly illuminate Signal) 
Strength Meter ■ L.E.D Power-On Indicator ■ Sturdy 
Eitrirded Aluminum Rousing m Inconspicuous size 
:i.^H 1 5 J 5 W * son ■ power ConJ Quick' -Disconnect 
Iron- hack ol unit a Convenient Visor Clip or Hook and 
Loop Mounting ■ Protective Molded Carrying Case ■ 
Spare Fuse and Alert Lamp Bulb 

Your stereo will demonstrate 
ESCORT’S unusual abilities. 




Mew! 

33 Va RPM Radar Disc 



Whit The Critics Say 

Car and Qrt\m ' The ESCORT a perennial 
facile of these black bo* comparisons. is sum the 
best radar detector money can buy All Wrings 
considered, the ESCORT is ifte best pi^oe t>i electronic 
projection on the market." 

BMWCCA RMdet: The ESCORT is a highly 

sophisticated and sensilive detector that has been 
steadily improved ower the years without changing those 
Features ihai made it a success in the first place In 
terms of what all it does, nothing else comes close 

Playboy ESCORT rata detectors (arei 
generally acknowledged to be the Smest, most sensitive 
most uficomptomtsing effort at high technology m the 

\m 

AutoweeK "Foi the third straight year, no mam t 
faciurer has bellered the ESCORT s sensitivity . the 
coraisienf quafiiy to remarkable 



Made In Cincinnati 

II you want lire best there's only one way to get an 
ESCORT. Factory direct Knowledgeable support m 
professional swnce are unty a phone call or parcel 
delivery away We mean business in Sad. afler you open 
me bo* ptoy lire Radar Oise and install your ESCORT. 
m'W gtve you 30 days to test rt yoursell at m risk. If 
you re noi absolutely satisliBd we lt refund your pur- 
chase as well as pay for your postage costs to return it 
Ute also oack ESCORT with a lull one year limited 
warranty on coin parts and labor. So let ESCORT change 
radar for you lorever. Onto today 



Do It Today 

Just send the following to the address below 

□ Your name and ctsmptete street address 

□ How many ESCORTS you want 

□ Any special shipping instructions 

□ Your daytime telephone number 

□ A check or money order. 



nr\ 



Credit card buyeis may substitute ilteir card 
number and expvatren date lor the check 
Or call us toll free and save the itip to 
the mail bo*. 

CALL TOLL FREE . 600-543-1 60S 

IN OHIO CALL, ... BOO -382-2696 

ESCORT ItcMes Evorythingl. . . . 8245.00 
Ohio residents add Si 3 19 sales tax. 

Extra Speedy Delivery 

ll you order wth a bank check, mcney order, 
credit card, or wire uansfer your order Is pro- 
cessed lor shipping immediately. Personal or 
company checks require an additional IB days. 



ESCORT 

RADAR WARNING RECEIVER 



□.Cincinnati Microwave 
Department 268 
One Microwave Plaza 
Cincinnati. Ohio 45242 
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SUPER SPORTS CAR 



The SivxSi Choose wheels will ho capped with 195/60R15 Goodyear Eagle GT$, the biggest tires on any hruit^drive Chrysler. 



This exciting newcomer 
is what happens when 
you let kids run the store. 

BY TONY ASSENZA 

■AUTO EDITOR 

I n the coming months and years. 

sports car fans will he treated 10 a 
veritable orgy of cheap thrills. Right 
around the comer is the anxiously 
awaited Corvette, which is the hottest 
handling car ever spawned from an 
assembly line. We've already driven 
that one— full report next month. Soon 
thereafter will come the Pontiac F- 
car — mid-engine, fat tires and aU — to 
be followed from across the Atlantic by 
a turbo Porsche 944. And there are 
rumors of tweaked Mazda RX-7s and 
even hotteehup little EXFs/LN7s, not to 
mention the SVQ turbo Mustangs from 
Ford which you'll read about in our 
April issue 

Chrysler doesn't want to be left out 
of the G -force wars about to erupt. And 
it comes as no surprise, either. Lee 
Iacooca r after alt, was the man at Ford 
who in 1962 torpedoed an econocar 
project called the Cardinal and substi- 
tuted for it something called a Mus- 
tang, signalling the start of the ponycar 
wars. 

This Latest round of hostUiU es could 
rightfully be called Son of Ponycar 
Wars, [t won't be fought with mega- 

POPLFLAR MECHANFO ■ fEfiftLJLAFY F9tii 



cubes and four-bolt mains, but rather 
with turbos puffing into little motors, 
light, responsive chassis, and all of it 
sprung from the stickiest suspensions 
this side of an Indy car. Enough said. 

In this comer is Chrysler - s entry, 
weighing in. at 2,450 pounds, the chal- 
lenger from Highland Park, Mich., 
wearing a red coal of enamel with 
blackout trim. The Chrysler G-24- 
The G-24 sits on a 96.9-in. wheel- 
base, which tells you right away chat 
the platform for this 2 + 2 coupe is from 
Chrysler's successful JGcar. In fact, the 
basic suspension design is identical to 
the K-car. Where it differs from the K is 
in chassis tuning and the motor. And 
those differences, in this case, make all 
the difference in the world 

For instance, spring rates for the K 
are 65 lb./in, at the from and 160 Ib./in. 
at the rear. The G-24 J s rates are 120 
and 240 respectively. Shock absorber 



jounce and rebound specs have been 
recalibrated accordingly. The front sta- 
bilizer bar is 1 Vj&-in. diameter while the 
back gats a solid 1-in. bar. Previously, 
the biggest bars available from Chrys- 
ler were on the E-bodles — Dodge 
OOOESr Chrysler E -class — which get a 
1 -in, solid bar up fiom and a 1 -in. hol- 
low bar in the back. 

The bushing material that holds the 
bars and all the other suspension pieces 
together has also been uprated from a 
50 dure meter to a 70 duro meter hard- 
ness. This slightly harder hushing 
enhances handling and fee! by being 
less compliant and having inherently 
less deflection when an input load is 
applied. According to Jim Fanck, the 
engineer responsible for the suspen- 
sion, Chrysleris goal of meeting and 
exceeding the Porsche 924 H s ride quali- 
ty was achieved. The 924, in fact, was 
fFj’sase turn to page 66) 



PM pUflUM: Fetor Th 




The hood vem f left, f is functional go the turbo version and cosmetic only on the non- 
turbo version of the G-24 Rear end fright/, with trapezoidal side glass r is almost 
reminiscent of Porsche s 928 r It has a Gd of .38, 

bS 
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Enter Marvel Oil's 
1983 Sweepstakes 

You can win anyone ol 1001 pnzes 
including a trip far twg to Hawaii. 
Nikon cameras, nylon racing jackets 
and Marvet iota bags. Details and 
entry blanks at your aulomotive sup- 
plies- dealer. Enter early and olten 
No purchase necessary. 

Alter you ve sen! in your enlry, 
stock upon — 

MARVEL MYSTERY OIL 

When added to I he crankcase. 
Marvel gives yOur car impressive 
efliciency and performance. Cuts 
maintenance costs. 

Cleans as A lubricates. 

Keeps internal parts 
covered with a tough 
protective film Thai pro- 
tects against exces- 
sive wear Marvel 
puts real snap into 
throttle response, and 
even starts at cold 
temperatures 

MARVEL GAS TREATMENT 

Companion to Mystery OH, Marvels 
Gas Treatment provides better fuel 
combustion which 
means less power rob- 
bing ash and residue m 
the combustron cham- 
ber. Reduces engine 
maintenance. Minimizes 
engine feedback ( diesel - 
ing) Prevents spark 
plug fouling and misfir- 
ing. Prevents cart ureto i 
clogging. 

Make your car an economical 
Powerhouse ol Performance. 

Use Marvel Products- Available 
at all auto supplies dealers 
coasMo-coasl . . and Hawaii. 




Marvel Oil Company, Inc, 

331 N Main Street 
Port Chester. NV 10573 



the design objective for virtually every 
aspect of che G*24 f s performance and 
handling. After a brief drive in a K-car 
fitted with the G-24 J s turbo motor and 
the suspension, the package was at 
least as responsive as a Porsche 924. 

A number of different tires were 
evaluated in development work. Alter 
running through Pirelli, Eagle GT, 
Eagle NCT and Firestone HFR tires, the 
handling evaluation jury picked die 
Eagle GT as the standard tire for the 
G-24- And even at that, Chrysler had 
Goodyear make four specification 
changes to the lire so it would work in 
better harmony with the rest of the sus- 
pension. The ultimate tire sise selection 
was a 195/60R15, which is the biggest 
tire Chrysler has ever put on one of its 
front-drive cars. 

Caster, camber and toe-in were left 
unchanged from the K specs, but the 
ride height was lowered in. in front 
and Vi in. in back. 

With this much handling potential 
built into the chassis, it followed natu- 
rally that the G-24 needed good brakes 
and quick steering. The G-24 gets both 




Assenaa and engineer James FinCk wit* 
Arms mult) car equipped with G-24 * tur- 
bo motor and the hot suspension pieces. 

in the form of a bigger rotor, bigger eal- 
iper with more h rake-swept area and a 
different brake booster than the K uses. 
The G-24 also gets a unique proportion- 
ing vaEva which is biased toward front 
wheel initial lockup- The design load 
was calculated for a two-passenger 
weight distribution rather than three- 
passenger, which is the design norm 
for the rest of the Chrysler lineup. The 
steering ratio was quickened from IS: I 
to 14:1. 

AJi these specifications read like a 
page from a road racing chassis tuning 
manual, and, in the brief ride at Chrys- 
ler" s Chelsea Proving Grounds, the car 
felt as good as the specs sound on 
paper. The G-24 rides and handles 
unlike any Chrysler overbuilt. 

Turbo 2.2 

The standard propulsion unit for the 
G-24 is a normally aspirated 2. 2-1 iter 
Four with throttle body fual injection. A 





turbocharged version of the same mo- 
tor Is optional 

A three- speed automatic and five* 
speed manual will be available with 
either engine. 

The nonturbo engine should make 
about the same power it's making 




G-24 is scheduled to stair production In 
August ]&83. ft win be introduced in the 
fell of 'S3 a y an 84 model. 



now—94 hp. The turbo will kick that 
up to 147 hp at 5,600 rpm and 160 ft,- 
Ib. of torque at 3 r 60Q rpm. For compar- 
ison, the five-liter HO Mustang in 02 
produced 107 hp, Chevy's HO 2 8 liter 
Vfi pumps out 135 hp and Buick’s 3-8- 
liter V6 makes 180 horses - 
You might expect tremendous 
amounts of torque steer with all that 
power going through a chassis that 
wasn't designed for it. Forget it . There 
is hardly any. The reason, according to 
Finck r is the reduced ride height. 

hl We had some problems with torque 
steer due to the different lengths of the 
drivoshafts- The angle of the shorter 
shaft changes quicker than that of the 
longer shaft. But lowering the car kept 




The turbocharged 2.2-iiter Four delivers 
1 4? hp. Car will he available with three- 
speed automatic or five-speed manual 



the relative angle changes the same. 
That solved the torque steer prob- 
lem/' 

According to Chrysler, the G-24 also 
solves any performance image prob- 
lems the corporation may have. Chrys- 
ler engineers claim 8.9 seconds for Q- 
I0'6G mph for the G-24 Turbo, versus 
iPiease r urn as pagir fifl? 
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GENERAL REPAIR MANUALS - TUNING GUIDES - HOME REPAIR - TECHNICAL BOOKS 
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WUHlNOVEdHANA^S HANDBOOK ^d--fl’-.J "■ :+f -■- 

HflW TO TUNE YUUH CAR , : 
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the * ‘LO-DOME’ ’ M ventilating skylight 

The VENTARAMA SKYLIGHT with fts 33 years of consistent 
quality introduces a sophisticated new look, the M LO-DOM€". 
Lowering the profile of our original dome has created a “flat look’ f 
unit with the advantages of an acrylic double dome. 

Our easy to use scree n/storm panel system, our silent’ 
motorization and our pole or hand crank operator are all guaranteed 
to give years of easy carefree service. 

VENTARAMA; Our quality end experience keeps us on top. 



V- 



Write or calf today tor information stres and 

easy one-day installation to. 



ENTARAMA SKYUGHT CORP. 

140 Can tissue Rock Road, Hicksvllle, N.Y. 11801 {516) 9310202 






I 

| free 

j Camping Trailer Brochure today. 

r Mail to Dept. PM .The Coleman 
Conn pa ny , live. r Camping Trailer 
■j Division. Somerset, pa 15501 

| iMflme 

j Address . 

j City State Zip 

s Phone „ 



Discover Coleman " qualify, i^Auiy 
and comfort. With len 1933 models 
to choose from, there's a Coleman 
camping trailer to suit your budget 
and afyte. And every Coleman trailer 
rewards you trip after trip with light- 
weight. economical towing, saved 
hotel and restaurant costs, and yeans 
of reliable service. Now h and down 
the road, Goteman gives you more 
family fun and overall value. 



A BRIGHT REPUTATION FOB QUALITY 
FOR OVER te r£AHS 



9.3 for the Porsche 924 Turbo and 9,6 
for the Camara Z2B. We didn't get a 
chance to verify those numbers, bur a 
quick calculation of the powermen 
weight ratios would tend to make those 
figures believable. 

In just two years, the Chrysler-built 
2-Z-liter Four has already gained a rep- 
utation for being as bulletproof as the 
venerable Slant Six engine was in the 
1 960s and 70s. In its transformation lo 
turbocharged. form r the compression 
ratio was dropped from B.9:l to -8.0:1. 
Boost pressure is Limited tq 7 ps.i. by a 
waste gate, and a detonation sensor 
will retard spark timing. In the develop- 
ment stages of the powerplant, no 
thought was ever given to a mechanical 
supercharger because r according to 
Richard Geiss, the engineer in charge 
of this progranij the mechanical super- 
charger is too parasitic — it takes loo 
much power from the angina just to run 
itself— and loo expensive. 

Geiss says that the engine, even at 
1 47 hp r is still undemressed and could 
deliver more power if they wanted it. 

The turbo-engined G-24s get a func- 
tional vent halfway up the hood. This is 
a low-pressure area, so the vent will 
scavenge hot engine air only, not taka 
in cool outside air. 

The turbo will not use an air-to-air 
intercooler, like the type found on the 
Renault Fuego. It r s simply too expen- 
sive, and Chrysler engineers don't feel 
the angina needs it anyway. The engine 
will have an oil cooler, however, and a 
larger capacity oil pump. 

The EPA numbers are expected to be 
24 mpg city and 33 to 35 mpg highway 
for the turbo motor. And maybe even 
better for the nonturbo setup. 

Youth Co mmtoee Input 

The development of this car is int ar- 
es ting in many ways, noi the least of 
which was the establishment of a Youth 
Committee within the corporation to 
get things telling. The committee was 
made up of men and women from var- 
ious Chrysler divisions picked on the 
basis of their varied backgrounds, driv- 
ing habits and age. They were all right 
around 25 years old. 

Before any major derision was made 
on any aspect of the G-24 program, the 
pros and cons were funneled through 
the Youth Committee and It had the 
final word after reaching a consensus. 

Obviously, Chrysler has set its bomb 
sights right at the heart of the sports 
car-buying market and is trying to do 
all it can to ensure success. If the car 
can make it to the street at that weight, 
with that horsepower and with the han- 
dling ability I experienced at the prov- 
ing grounds, it can’t miss. EM 
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Amazing Model Of 
Lincoln's Home 

A consuming interest in Abraham Lin- 
_ _ coin led Thomas J r Dyba to 
research and construct this Yiath-scale 
model of the Springfield r JIL H home where 
Lincoln Jived before becoming President, 

Over the past decade, Dyba has spent 
more than 6,200 hours on the project, 
building it to duplicate the original home 
Exactly — from the earthen basement 
floor to the wooden shingles on the roof- 
Dyba has fabricated such parts as brick 
for the foundation, a fence, a front side- 
walk, sail beams, floor joists, studs and 
lath. In one of the few deviations from the 
original, Dyba used thin paperboard over 
the lath instead of plaster, because he 
feared moisture problems, 

Examples of the exacting detail in 
duplicating the home follow: 

■ Dyba made 270 separate frame and 
louver components and reproduced 
minute scale hinges to assemble the 27 
window shutters. 

■ Windows in the Springfield home 
don't hove balances (sash weights), 

They’re held open and closed by small 
wooden pegs. Dyba J s model also uses 
such pegs, though they must be rentovad 
whh fine tweezers. 

■ The from doorbell of the Lincoln home 
has a pull that jiggles a spring-mounted 
ball via a system of wiies- The bell on the 
model is so tiny, however, that it cannot 
be heard. 

fl The roof on the front of the model is 
covered by Z.780 wooden shingles. The 
back roof is made of zinc platos. 

Not satisfied with completing this mod- 
el, Dyba is now recreating the furniture 
than was in the home when Lincoln lived 
there . — David A- Wa/ren 




This dosa-up viaw through tha window 
above the front door shows a marble- 
topped table holding a vasa, and the new- 
el post on the stairs. Dyba fabricated the 
wallpaper in the house by copying pat- 
te ms that w^rp there when Lincoln occu- 
pied k r end popular patterns of the day. 




the roof removed, tha interior of the 
second Soor is visible. The modei cun be 
disassembled for transpcuriag. 
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EQUIPMENT 



Send coupon or call toll free 

[ 800 * 446164 ( 5 ] 

In , ■■miiii-iHril i-.b. FucHm Fil--i flnJ Virgin hliifcl* 

| l*i V.r^imn LHlt Iul2 ln^ Niifp p 

□ Send me yuur free L-atrikig f 

hy TtiiTU Ctn^ FTNwl » 
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Spool And Tape Rack 
Upgrades Sewing Center 



W henever handicraft is practiced, 
it 5 3 good idea to keep things 
organized- This wall-mourned sewing 
rack will do just that. The top of the 
rack stores bias tape or card-packaged 
sewing items. Below the rack are 48 
pegs for storing large spools of thread. 

Make full-scale layouts on thick card- 
board of the patterns for the lop of the 
backboard and sides. Transfer the pat- 
tern for the top of the back to a piece of 
V\ x 1 2 Vi x IS- in. plywood Trace the 
pattern for the sides twice onto a piece 
of plywood 'A x 10 x 1 1 In. Cut with a 
band saw or portable sabre saw. 

Plow L /+*in. rabbets Va in. deep at the 
bottom of each side piece. (You need 
both a left- and a right-hand side~) Tack 
the sides face to face and send edges. 

Draw a line parallel to the angled 
edge of the side set back V\ in. Find the 
center of that line and mark it with a 
Cross Stroke. Then make two marks on 
either side of the center mark spaced at 
Intervals of 1 in. to lay out canter marks 
for the five :A-m. holes. Bore holes 
through both sides at once. 

Cut the plywood bottom for the tape 
rack; bevel the from edge 15°. Glue and 
force- fit the dowels in the side holes. 
Attach bottom with glue and brads. 

Lay out and bore holes in the hack- 
board for the spool pegs, angling them 
10° toward the top. If your drill press 
Lacks an adjustable table, shim the 
piece to get the correct angle — or set a 
wedge under your portable drill guide. 



Cut dowels for the spool pegs and 
force-fit them in the backboard. Center 
the tape rack on the top section of the 
backboard and fasten it with glue and 
brads. Attach hooks or other wall hang- 
ers to the backboard. — M. R. Ajrstetn 



WeJJ-mounred rack 

Jffeaaft turn iv pagm 7Zf organizes sewing items. 



SPOOL RACK 



1 rt x 12-1 F# M - 

ijretniWD 



TOP Of BACK 
PATTEJH\i 



5 JOE 

PATTERN 
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Is Lower Back Pain Making You An 
On -A gain, Off-Again Cripple? 



bv Eugene Griffin 



Read how one man freed himself from this 
crippling pain. 



(I happened aboard a Lufthansa flight to 
Frankfurt . tiennany where I was going tor a 
business mrclmg. The plane hi: an ur pocket 
and suddenly my back "wttiI on] H 
If yuu 1 ve ever mj f fered Jrnm bower back pain, 
y m k now what 1 hu mean . I n my gas* , i he 

\1 r*orifc» hnrf fo jW wf of/ thrpkin? when 
we landed , "Th is is iht firsi i ime i h is ha^ hap ■ 
pened?" she asked. When I told her no, she 
said: 

then you dtfiuki have h Prolan* Bell.'* 

She [hen iold me she had lower back [rouble, 
roc, and without ihe Frosana 0ch, shedidn'i 
ihink she could hold her job. hl h r radically 
saved my lifcf" she went on. 

Ill be iNTf logci one. I lold her, Hue whai E 
was really thinking was how couEd a bdi ihai 
hdped her— a woman about HO pounds 
htrfp a dighily overweight guy of siii Feei like 
me? Besides. 1 1 bought. I’ve cried practically 
everything shon ofan operation, So I went to 
my hoed roemn, took a hot bath, several 
as^nn and lakJdowu fori he night hoping Tor 

the bmi . 

CttuldrTi i^t uul nf bed 

The next morning i he tsain was worse than I 
could ever remember, f had fo raff out oj bed 
otuo my irnara mdifa wfto o doorknob iogef 
io my feet. Again , 3 i ook a hoi: bai h and some 
aspirin, but again, it didn't do much good. If 
E had been back home, I would have called 
and canceled the menmg Bui here 1 was m 
Germany and scheduled for a irwciing wi[h 
five enher businessmen I had SCI up. So 1 here 
was nothing t cou ld do bui go through *i|hii. 

l unch Included, Too! 

The pain inus have been appaiem i.he moment 
I walked into the loom because ihe fir^t man I 
mn smiled sympathetically and said, "You 
look like your back is bothering you.” li is, J 
answ-rrtti . " 1 Haven*! you heard o Ti he Ptfosami 
Bdi 7 he asked . I nodded yes . Li And you don 'i 
Affwone?" he persisted. No. I said, con! in li 
ing around the room, anxious only lo get the 
meeting over wiih 
and go back home. 
Aflcr the Hireling, 
ihe man who asked 
me aboui she Pro- 
sarta Bdisuggesied 1 
join him for lunch. 
Since he was the key 
man on ihe deal, I 
accepted. Hut in- 
stead of driving me 
loi he restaurant. he 
took me first !□ a 
surgical supply more 
where he bought me 
a Prouna Bell . E had 
m other choice but 
10 put it OR nghl 
there, though all 1 

■ 1 90 1 Pe&EtKr 4«^. Inc 




could ihink of after i hanking him wunio say. 
Is |hal i|? 

'"Thai’S i| . fc ' he replied. ■' Mow lei us lake a 
little walk Lu a nearby restaurant J know 
you'tl enjoy.* 1 

The Most AmiiJitu Wilk Of My Life 

If 1 had known, the "link walk” was going to 
lake almost a half hour, I never w-ould have 
gone— buhinru deal or no. But that was all 
rail of his plan! Because by the lime we 
reached the restaurant, n)y twtn Wtu £4 tm k ! E 
even reached down and touched my shoe I aces 
just 1 0 see if I wasn't imagining things. I can't 
believe il. 1 said. ITs like a miracle. "Yes, E 
know. 11 he answered, ’I said the same thing 
when I first woie ihe Prosana Belt. -Occa- 
sionally," he added, "I still say it. although 
any troublesome condition or pain that per- 
sists should be Hough! to ihe attention of 
your dqclor.* 1 

Tesletl A Pruvnl In Huspiluls 

Oct lunch my friend proceeded m tell me 
about the Pro&ana Belt . How it was invented 
by a doctor, teued and proved in ho^puaU and 
clinics; even on people so crippled wiih lower 
back pai n , i hey had i o wear sled bract's ! Hok 
il was, and h, used throughoul Europe by lco- 
rift champions,, Olympic bobsled medal tsis, 
soccer pla yers— by all k mds o f people who are 
const am ly putting incredible strains and 
stresses or> i heir hacks I n faci , he concl uded, 
its effcciiverKss has been so proven, it* pur 
vbme h i/Khtded under German cY tutfkmiit 
fteufth fuumqcr pfan. 

Savr SI4.00! Spinal F*t Trill Offer! 

When I resumed home, I loLdall my friends 
with bad back* about this marvelous Hell . Bui 
when t hey l ried l d buy one. I hey found ho One 
m the United Stai es Had even heard of il \ So. J 
called my friend in Germany (incidentally, I 
gol that order | and told him I 'd like lo import 
some Frosana Bell v He told me the Cost of 
one in Germany was 544 f)0 in Anietican 
money, Since I would have shipping co^ts, 

I axes. handling and so forth. I decided in see 
if I could make a special bulk importing deal 
with the manufacturer. And, I'm happy In 
add. I was able |q. Yes. you can now try the 
Prosana Bell for only S2 9 .^5 -WHO lesh 
|han what ypu would pay in Germany. 
What's more.. 

Vou tin Prove fi§ F.fffcil>eness 

lo Ynursrif Kisk-Fm Fur JO UsyiE 

If you suffer lower back pain like me, you 've 
probably tried every “curt 11 ih*re is and so 
you're probably sktpikaE. Which is why I 'm 
making this imn-did, no-risk guaranice: If 
you're not convinced ihat ihe Prosana HcEe 
rd ieves your lower back pain fan . . 4hsi ie 
works w here ta her mel hods and devices have 
failed. . .that it lets you bend over, garden, do 
household chores even play spOrts^acr/n-/jri?ir, 
I'll return your money in/utf. 



WERE & HOW THE AMAZING PROSANA BELT W0Rk& |vwy linwyOu novenr lake 
a 5lep. rite I#, -down ind sidewjys •fngiwn at in patepied oMhapMht'tSesiQwc. 
’ tnjSSJaing r^ds ' iwiy aches and pam^, alrmKr tfk# A ChiropriC:|ijf s 

Nnds (Ve 1 the Piflsanfl -&elt i5 inviHOifl- even under iummer c^Wies Sfft 1. 
tigntwEighi and wdsna^R. let- Mitk nc* rmA\ ^rts An a one size Ms atr i 




It You Read Mottling Else 
Read This Doctor's Report: 

"I've turned hirm my Initial ShepNism, -mdead injection pf Ihe Pf£53na 
l Of it 



ban, to at- eager 



nerd of it. I now have 



rfliettiprt 

clHtsed 



than 4D 



cases iffl-fTi my practicfl and art-ar studying a liie with mm man i00 
siJtemenEs, t nave no Uau&is abom me eiifictjvtn-ess oi 

IN Nil " Of . Ludwig Hedhl 

HERE’S WHAT USERS SAY: 

"I nave a«n sutffinjig (ram lower Hack pin lor yean Nothing helped , 
npMrvwi 2 51 hI Cdrstl After wfl^ring tffl heft. I am Fraed frdm tbfl pam 
and ri nas fiwtt turn batk.^ Mi h. K4lan, Olyoipcc Medakst 

& a^Ttme Wana BemiBd ChimjuDn 

I solientd from^evera back pam caused byi^mis and since l dMj not 
w^rvtio lake any medicaUon, I have begun ta wear ypur t»h II is hard 
to iwiieve haw quickly l naveflot nd of my back pan ' 

Ur D Slurdza, Swiss Tennis Champion 

Ofteo I could Tolerate tN pain only with str-pag medicalion Ihe 
Pf osana Ben has (rwd me frgm liking pidls. 

Mrs F Paicne, HauMWife 



MEDICAID/ MEDICARE RECIPIENTS Sirt 55 00' 

Efltlesfl copy ill ytnir card A deducl 15. DO Irom your 

paymini 

PHOME ORDER TOLL FREE 
. pn \f ISA or MASTER CHARGE 
CALL 1 -300-323-1718 ExI. 272 
In rilinols CALL 1^30-942 B 881 
Call 24 Hours A Day. 7 Days A Week 
“ ‘ MAIL NO RISK COUPON TODAY! # — H 
Lumbar Research inslflute Dhr. . Oept. G-15 
V Brampton Rif., F 0 Dtoc m r.reii Neck. NY 11GZ2 



airui-^ Pmsam Ben tan Ime m bom bwer back pain 
Rush mB tell m itto special unpon once of emy E£9 95 plus 

$2 tor pos^ge and hdricHing SAVP Order 2 FYosana Rslts tor 



i. tw. wato to prM to raysen tor 3D days, rink ime inai m 
<rn bwer t 

. .._... ._.. .lihdwl 
$2 tor postage and handling 
cmfy S55 95 pJiis S3 poslape and tianaiM Sme money- tofK 
guaramee Iflamimriftmsabshed wrth the dranwtK relief I 
espensnee, I may relum rtig Prosana Stfllsf within 30 days 
tor a Ml Dmmpt refund wfth na questKHis ask«l. (£KdiKiing 
pnslage and handling, cri course f. 

□ Cftetk W Money Older enokBM |New V&U peStoenisatM 
-H idles lu :> 

i am a _ Werwaid Mtdica'c recipiaffl 
Encased is a copy dr rwf card sa^ng me QD me 

Charge to □ VISA □ Master Ctia^gc 

O0f fjtf 0 



hflmo . 



Address 



i ^ 

( Seita^. 



.tc 



Please allow 4-6 w««J(s delivery. 
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iWits / v 

111* ^ HOLE 1 . 

BORE 3 IN EACM ABM 



l^-WDE TWILL TAPE, 

V iaru)NG'|Z«K»T 



UPJftGHh- 
^ Ml?* li' 
FTMt |'x EEQO | 



1.-4 a, 2" 

&fj»lrtQE BCM-T 
WITH WA^HI'-Sr AMTi 
WINGNUT (2 REQD | 



Floor mods! parts indicated in the photo 
correspond m thy materials list below. 



MATERIALS LIST— FRAME 

K*V No. 5i» and dpstcriptwn Cu»3 

h 2 a * 3F pin# lupnghis) 

P 2 V* m 1 S A x Z* J pin* (base) 

3 K ItV !■' 29" pum (itrm&l 

□ 2 1 * 24' hardwood dowot (roUors-ti 

E 1 1 X ZS 1 -^' hirti^rcjd, duwcJ (craw 

hrmcv) 

Misc.- Vi * 2 dciwihls (2 roqd 3: K 2 l ^ bangw 

twfts. with wished aitd wingnuts f& reqd J, n A j* e" 
carnage bafts wiih wtashnrs «x3 wtognuts T2 3 -sqd.l: 
I L /t'-wiii* twill tape. 4ET Jong, sLapJ.--; 



Make These 
Needlepoint Frames 



find it's easy to produce crafts- 
m manlike needlepoint and tapestry if 
you have either of these stands to work 
with. On both, the backing is affixed to 
the frame, which keeps your hands 
free. And you can leave your labors at 
will, without having to pack up. 

The two frames shown have adjust* 
ment holes in the arms to set the space 
between the rollers The table model 
accommodates needlework lip to 1 8 in. 
wide; the floor model holds work up to 
29 in. wide. Removable feet on the larg- 
er model make it easy to store 
The frames were made from com- 
mon pine, but for greater rigidity, oak 
or cherry can be used. Specifications for 
the tabletop frame are given in the 
drawing, To build the floor model use 
the dimensions in the materials list. 

Start by cutting pieces for the 
uprights and base. For the table model. 



bore pilot holes in the base and bottom 
Of the uprights for the screws that will 
join them. To make the floor- model 
base removable, cut a mortise in the 
center of each foot. Position the 
uprights and boro a Win. blind hole 
through the outside edge of each foot 
and into the upright for a dowel pin. 

Cut the two arms to length and 
bora holes as indicated on the 
drawing to allow for roller adjust- 
ment- Spacing for adjustment - 
holes on the floor model mea- 
suring from one end r is: 1, 7, 

13^ 22 and 28 in. 

Cut dowels for scroll rollers 
to size. Find the centers at 
each end and bore pilot holes 
for the hanger bolts. Thread- 
ing two wingnuts face to 
face on the machine-thread- 
ed end will make it easier to 
turn the bolts into the dowel 
ends, Sand all frame parts, 
first with medium', then 
fine-grit sandpaper. 

To darken wood, stain it. 

Finish with two coats of polyurethane 
varnish. When dry, staple heavy l will 
tape to the Scroll rollers. Canvas ends of 



Streii^iing needlework an a frame results in a crafts- 
manlike, professional- looking finished product. 



needlework are stitched or pinned to 
the tape for stretching,—^ V/vier 

tPlease turn m jpjjtp 74} 



4 HANGER BOLT 

WT m WASHER *-ND WJAKjWT 
\4 WO Ls f . 



ARM— 

i Jrt k Id. 1 

FINE 1 2 REQD | 



i.'4-DlA 
HOLE - 
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Ol Wdq 



HOLE 



SASE- 

It* x 11? n 1 2" 

HNE \? Rf QD I 
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WITT* SCP CW AND GLUE 



NEEDLEPOINT FRAME 

DRILL 7''64" 
hi, 03 HQU fOHP 
NO 0 SCREW AT 
<::N'1£R CH= CROSSLINES 
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MADE l ^TENNESSEE -WPHOOF -OtOftGE A WCKEL A COWHtfY ■ TULLAHGMA. TENNESSEE £ 1*2 




Waters 

Dickels 



for waskin! 
for 



to splash on a little water — or ipur lavonte 
— well, we try to be open-minded 
about Such things. 

Alter all, a whisky that tastes as good as 
does all by itself, is going to taste 
pretty great no matter what you do to it. 
For smoothness, its in a class by itself, 



Dont let water, ice, or anything come between 
you and your first taste of George Dickel, 
because when you start out with a whisky 
thats been properly gentled in the first 
place, yon dont have to half drown it 
or throw rocks at it to make it behave. 

Later on, if ijou feel compelled 



DICKEL 



j E O R G E 



SaiilrtlitEHHLbt aaTILflOt 



* npsoow 



WATER WATER 

WATER 



Farmers, Ranchers, 

Real Estate, Homeowners. 

Drill your own water well; 
250 ft. In depth. 
Introducing the new 
larger, heavy duty, 
portable drilling rig. 

Before you buy theirs 
call us (You won’t believe 
the difference! It). 




You can even start your 
own drilling business!!! 

9 Different Drill Models 
Available. 

CALL TOLL FREE 

140M7E-H1T 
TEXAS RESIDENTS 
61MS1-WM 



% P.C. In/L M Bringing Ino, 

VISA 9.Q. to 242f» 

■Ml 9 0 i4; rfiU THU 
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Pine Napkin Holder 
Keeps Table Neat 




A napkin bolder that dis- 
penses napkins sin- 
gly — without requiring two 
hands to keep the whole stack 
from plopping in the soup — is 
dfficult to find in stores. For- 
tunately, you don't have to 
search for one. You can build 
this napkin holder in just a 
few hours. 

The dispenser bolds the 
common size napkins 
7 % in.) found in neigh- 
borhood supermarkets. And 
with its mitered corners, 
rounded edges and rahhened bottom, 
it r s attractive enough for any table. 

Begin with a 3 -ft. length of clear pine 
% in. thick and B% in. wide. Use either 
a router, table saw or radial-arm saw to 
cui the rabbet along one edge. Round 
the other edge with a muter and a 
rounding-over bit; or use a wood rasp. 
Sand the rounded edge smooth with 
SG-grit, then with 1 2G-grit sandpaper. 

Cut the sides mitering the ends 45 a 
as shown. The dimensions given are for 
the longest faces of the mitered pieces. 
Then, cut the finger slot with a band 
saw or sabre saw. Round the edges of 
the notch and sand as you did the top 
edges of the stock for the sides. 

Apply glue to the mitered ends and 
fit them together carefully. Drive brai 
through the to mens. Square 
and take measurements for the bottom 



Miter clomps am very useful for holding 
joints tight while you do the n ailing. 

bottom and fasten it with glue and 
brads, 

Smooth all surfaces and flatten aJl 
square comers slightly with IZO-grit 
paper. Dust and wipe with a lack cloth. 

Apply stain, if desired, and finish 
with two coats of polyurethane varnish h 
rubbing lightly with fine steel wool be- 
tween coats . — Linda Freedman 



from the rabbet perimeter. Cut out the 



f rum to page 76 } 
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Lose 4-6 inches of bulging fat 

BEFORE we cash your check! 

Use the Shrink Wrap System ™ to reduce your waist, 

your hips, ■ . . everywhere, completely at our risk! 



Just fill out the coupon be tow and postdate your check lor 
30 days Irorn today! Wle'll hold your check until that date, but 
we'll send your Shrink Wrap System NOW! Try it. Use it, 
Watch inches disappear. If, lor any reason, you are nol 
delighted, send il back and we'll return your check UN- 
CASHED! Even il you return it taler, we'll still issue you a 
refund. Over 363,000 satisfied customers make us bold 
enough to make this SUPER GUARANTEE! 

Lose 4-6 Inches Fast, Scientifically! 

Thai's light. 4-6 inches . FAST 1 Start losing- the very first 
day. The original Shrink Wrap watsl trimmer is no cheap 
Cloth or elastic imitation. We know our quality materials and 
scientifically designed program works. It has worked for 
yeate fur athletes who concentrate the isometric effect on 
flabby muscle areas like stomach and hips. And, many en- 
tertainers and others who have to trim down fast rely on our 
easy exercise and diet program to use more cai ones than 
they take in. too. Nqw t you can slim down wilh the Shrink 
Wrap System, FAST* Melt pounds and inches off your waist, 

, . _ your hips anywhere! 

Don't Just Hold Fat In . . . LOSE it! 

Girdles alone may squeeze il in. but the Shrink Wrap 
System takes ft off . , . last! Imagine seeing a dramatic 
difference in just a short lime. 

And, you can use the original Shrink Wrap waist trimmer 
all day long. Jog. do housework or office work while wearing 
it. Our rubbenzed belt is soft and washable. Yet, its strong 
quality construction gives soothing support to tired and tense 
back muscles, too. What's more, after you drop a few inches, 
it easily adjusts to help you to lose more! 

The Shrink Wrap System is working right now for thou- 
sands of satisfied buyers. With this special otter, we fake the 
risks — you lose nothing . but that unsightly fat! So, don ( 
delay. Order NOW' 

Here are the impressive Juries {all sworn and notarized) 
of a few outstanding users- Everyone may not dn a* well, but 
if rhf*v can do lilts w«H, just think how manv pound* and 
i ni lies I'fcj vi' i 1 1 lose ijuit.klv u i I h list' Shrink Wrap System 1 




Fink of Asheville. North Carolina 



6 INCHES IK IB DAYS!” 



after 



“HOST 




The New Body Boutique. Inc, 

P.O. Box 1046, Scarsdale. N Y 
Sirs-: 1 have enclosed my check or m,o. Please rush me the 
Super Action Shrink Wrap System If lor any reason i am 
not satisfied, i'll return it within 30 days for a prompt refund 
of my purchase price, no questions asked! □ Check here 
if you want us to hold your check or m.o uncashed for 30 
days. (N Y & Cl. res. add sales tax.) 

Waisl Size (Mens) {Womens] 

Rush 1 bell at SO 99 plus Si 50 p6 h 
(Save S3 1 Rush 2 bells at S i 7 99 plus S2 p*h 



"t've lost 5" from my waist and 6" from my hips over a 12 day 
period My weight loss was 18 lbs." » 

Dr. J. Lee Briers of New Castle, Delaware I Name 



“t lost 5 inches off my waist & 5 inches off my hips! I am 
amazed at the way the Shrink Wrap System works. HI recom- 
mend it to everyone!" Helena Smith of Wandalia, Michigan 
"/ lost 9 pounds fi 4 inches oft my waist in 2 weeks! It's just 
unbelievable that it took so littte time and effort to produce 
such amazing results!" 

Robert N, Nilsenof Mechanicsburg, Pennsylvania 



Address 

City 

State 

l#107) 



Zip 






For the 
Handy 
Homemaker 



All ■ Durpci5.-F prqres- 
siofia* staple qua with 
pgwflriui hand con-ipres- 
siori slapfce driving acnon 
Id 1 1 001 heavy duty mbs 
nke ^stalling ue-l-ng 
insulation wd alh ■ 
ecs! raping. vapoi bar- 
riers. etc 

Model ET-50 

ELECTRIC 



Ligniwecgnt electric staple 
gun that tt-nrks on standard 
household curreni Easy- 
squeeze mgge?-fasl o pot- 
ation mates it tireless lor 
women in use gs well as 
men. 



Manual or electric . Arrow Staple Guns make 
Fast. edortless work of those do-it-yourseli home 
Fix-up projects 1 Easy one hand operation leaves 
other hand free to hold slrelch and control ma- 
terial tor mat proFess^onal finishing touch 
whether you re a home handyman insulating an 
ailtc or a handy home-maker covering a valance 
Both models use Arrow No T-50 staples in 6 
sizes T 4 5 IS . 3 B 1 2 9 i& and Ceiltile 

Avatiabfe at atl leading Hardware . Home Center 
& Discount Department Stores everywhere, 



Arrow Fastener Company, Inc. 

2 71 May hill Street. Saddle Brook, N. J. 07662 
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T his plant stand is well within ihe 
capabilities of a woodworking be- 
ginner r yet its details are fine enough to 
warrant admiration from an expert. 

Select high-grade redwood. Start by 
cutting pieces for the rails and legs. 
Since redwood is easy to work with, you 
can use hand tools if you don't have 
power tools . 

Next, cut rabbets for joining the legs 
and rails. Lay out rabbet cuts for the 
logs carefully to ensure making two 
right and two I eft legs. 

Connect the legs to the side rails. 
Clamp pieces together, and check for 
square end good fit before gluing them 
up and screwing them together. 

Prebore and countersink pilots for 
screws through the end rails. Attach 
them to the sides of the rail-leg assenr 



bties Set and fill nailheads with match' 
ing filler. Conceal screws in end rail 
faces with dowel plugs. 

Cut the tabletop from a discarded 
sink cutout from a laminate countertop. 
Or, you can laminate the top yourself 
{see Working With Piastre Laminate, 
page 105). Take the inside dimensions 



Made from redwood, fitted with laminate 
top. plant stand resists water damage, 

base to establish the correct size for the 
top. 

Hound all square comers slightly and 
sand the base with Fine paper. Finish 
the wood pans with two coats of clear 



between the rails of the assembled tung oil. — Frank H. Day 




roe- 
\o-u?‘ so. 
shmk cutout 
Or vv FAjmae- 
-BOARD COVERED 
WTTH LAMINATE 



SECURE TOP TO 
hails warn I i ft' 
F : JN15HING NAILS 



SiDE RAIL— 

3V4 n 3-Pi'J x 12' 

heahtwOOP 

REDWOOD 
1 2 REOD.I 



END RAIL— 

JW 9i 3-1 ft sc | r-TJW 
M EASTWOOD 
REDWOOD 
\2 REQD) 



REDWOOD PLANTER 



LEG— 

1 - 3/2 X 3 a 
HEARTWOGO REDWOOD 
t* SEQO./ 



T-UJ " NO 30 
EH WOOD SCtfEW 
P2 REQOI 



WO0O RLUO 
1 4 REQD.? 
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Bubble up 




Aerating the bleach solution of Ekta- 
chrome E-6 for five minutes is a tedious 
acid! messy procedure. An inexpensive 
fish tank air pump can be used to do the 
job, as shown hew.—Jorma Hyypia 



Gray scales 




BM& ' ! L.iydT iP.tEU 

TFLLQW YELLOW 



When trying nut bSark-and- white film, 
chnck its response lo various colors by 
making up a swatch hoard of paper or 
cloth. Shoot under various lighting 
conditions. — Robon Hertzberg 



Funnel feature 




You can make a large wire loop by sim- 
ply bending an old wire clothes hanger. 
Fasten it with two screws to the wall 
over the darkroom sink It will hold a 
funnel within easy reach, while letting 
it drain. — Louis Hochman 



Marine Surplus Sale! 

NOTICE m 

^ ■(all in nri glnal 

MARINE HEAVY-DUTY 
TRUCK, BOAT & AIRCRAFT 

TARPAULINS 



to be offered to time public 
Starting Midnight Tonight! 



Starting midmght tonight— Marine 
Surplus will accept orders from read- 
ers of this publication for Marine 
Heavy-Duty Tarpaulins. Each ol these 
'lifetime Tarps, (all still in original 
casings), are constructed of high' 
density 1UU00 polyethelene weave 25 
persq in., waterproof, mil dewp root 
rotprool fabric— the same thick, 
strong as steel’ speciti cations re- 
quited to withstand heavy-duty action 
in ocean storms, uingie downpours 
blazing tropic heat or ever 100- below 
zero cold ol high-altitude flights. Each 
is designed to withstand water pres- 
sure of over 1000 lbs. per sq. in.— 
and raging tornado- force winds ol 



250 m.p.h. (a force greater than any 
maritime vessel is ever exposed to) 
Each of these marine life* time tarps 
also features double stitched hems, 
reinforced triangular comers, rust- 
proof grommets every 3 ft., nylon 
naval rope: and are so watertight they 
are horn cane-proof! 

Recommended lor all sorts ol heavy- 
duty civilian uses, tor yachts and sail 
boats, for cars and irucks. lor farm 
equipment or outdoor furniture, 
pools plus all bulk stored materials 
exposed to the elements. GUARAN- 
TEED FOR LIFE or free replacement at 
any time. ORDER TQDAY r 



* * * * SIZES AVAILABLE FOR THIS RELEASE **** 

J □ 12x16... 522 * H 20 x 40 ,$6t J 

* □ 12x25.,. $29 * □ 25 x 45 $84 + 

* * z: + 

-It [] 20 x 20.-,,- .$34 * □ 30x60 $135 * 

J □ 20 x 30 . $47 J J 

***************************** 



IMPORTANT. INDICATE QUANTITY 
OF EACH SIZE TARP DESIRED AND 
ENCLOSE THIS NOTICE WITH YOUR 
REMITTANCE 

(PLUS the following freight and cas- 
ing charges; $5 for each 12 * 18, 
12 x 25. or 20 x 20 tarp: S6 for 
eacfr 20 * 30 tarp: S7 50 for each 
20 x 40, Or 25 x 45 tarp; $15 for 
each 30 x 60 tarp). Purchase price 
refunded in full if not completely 
satisfied upon receipt of your Ma- 



rine Lifetime Tarps.. LIMIT: 10 (ten) 
tarps per address, no exceptions 
Send appropriate sum together with 
name and address or should you 
wish to charge your order on VISA 
or MASTERCARD, give credit card 
name, number and expiration date 
To avoid disappoint mem or lurure 
regret, you must piacB your order 
immediately. Enclose this original 
nolice with quantities indicated 
above. ACT NOW! 



MAR EVE SURPLUS DEPOT I.T1VH-25 

Box 9800. Port Washington. NY 11050 
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The pleasure is back . 

BARCLAY 



99% tar free. 



L 



Muraptitip ^iHTiapLci'w 1 rrp^rn7M 







taoular 
Mechanics 

HAWKEYE 

TERROR OF THE FLORIDA 
DRUG SMUGGLERS! f t 

The Jatest addition to America's antidrug arsenal, a flying j 

radar station, can spot a smuggler 250 miles away! |V /j 

BY SOLANGE DE SANTIS I . i H ® 








' ■ - c * ■ * 

Forced down on abandoned run 



way in Florida alter his airplane 
was spotted by & ti&wkHye flying 
radar station,, a drug smuggler 
attempts to escape, taring this 
arrest last May. a U.5. Customs 
Dept. King Air pursued smuggler 1 s 
craft and put down right behind 
it as an Amiy Cobra helstopier 
from the Jacksonville base homed 
in on the site, also having been 
directed by high-flying Hawkeys. 



I 1 esp oration is spending a warm May afternoon flying 1,000 
Wm0 feet over the coast of southern Florida, hunting small air- 
craft and boats that sneak tons of drugs and other contraband 
from South America into the United States. Go ahead— you try 
to pick off a tiny craft croup ing under the radar net some- 
where along thousands of miles of coast and islands. But 
on one such afternoon test yea^ U.S. Customs pilot 
Bill Perry wasn't about go despair. Sure,, he and his copilot 
rsdmg shotgun were the only Federal drug agents airborne 
Thai day. YeT They were far from alone. 

Cruising high above Perry was a Navy E-2C Hawkeye, the 
fying radar station, Its rotodome looks like a dinner plate 
sitting atop that craft's fuselage, and houses the world's 
most sophisticated radar systems. The Hawk eye was on a 
secret mission that day: to help drug enforcement officers 
choke off smuggler traffic that was growing at a can - 
t Cerous pace. Homestead Air Force Base was dtSEippear- 
i ng l>elow and behind. Perry when the Hawk eye's 
three radar crewmen signaled a prospective ,! kiiri_ 



PM ail: Dnnn Flilis 




the First one Ehey had encountered that 
day. 

Ferry turned his Beadier aft King Air 
toward the Miami air traffic approach 
area as soon as the Navy crew reported 
the slow-moving target coming over 
Cuba. Among south Florida pilots, it's 
rumored that drug traffickers can buy 
protection in Cuba. They supposedly 
land their craft for refueling, an illegal 
act under Fidel Castro's much-publi- 



cized antidnig rules. Bui bribed offi- 
cials are said to look the other way 

Still, Customs pilots don't chase after 
rumors. Bill Ferry needed something 
more solid to justify pursuing the 
Hawkey e r s radar blip. And the Hawk- 
eye provided that, too, when its power- 
ful on-board Advanced Radar Process- 
ing System (ARPS) computer quickly 
analyzed ihe quarry's position. 

"His route of l ravel didn't sound 



quite right/ r Ferry said- "When he 
came up over Cuba, he turned toward 
Bimini, which is the wrong way to go. 
He should have stayed on the same 
heading, right over the top of Miami. M 

Even worse, the Hawkeye s receiv- 
ers. capable of picking out a signal 250 
miles in any direction, couldn't detect 
anything from the smuggler's tran- 
sponder. All foreign aircraft approach- 
ing Miami are supposed to have a Iran- 




Hawkeyes trial by fire: 86-0 for Israel 

The Hawkeye s first combat tost came in Vietnam, but much of the radar in she 
plane' s rotodome has been added only in the past five years. Thus, U.S. Navy officials 
watched carefully as Israel sent up a fleet pf Hawkey bs during the Lebanese conflict 
last summer. Circling til ihe sky about 10G miles from Syria, the Hawkeyas were 
credited by officials in Tel Aviv with detecting 96 Syrian MIG fighters Jusi minutes 
after the jets left their bases in Syria and before the MiG s could fire any missiles. The 
Israelis also credit the Hawkeyes with helping them destroy all 19 Syrian Surface- 
lo -Air (SAMI missile launchers defending the Bekaa Valley. The Israelis flushed out 
SAM sights by sending rempLe'COntrullHd aircraft Over the valley. These drones car- 
ried ’■Filibusters"' to identify Syrian radar and relay the data to the Hawkeys, 
which, in turn, gave Israeli F-16s the correct frequency to jam the SAM radar. Hawk- 
eyes spotted for ground -based artitlery support troops which Leunched barrages as 
the fighter planes moved in. Israeli rockets dropped shards of aluminum around the 
SAM sites, jamming ground-hased radar as the F-lfis came in for the kill That's 
when the MIGs became airborne. BuE they were sitting ducks fur the Israeli F 15s and 
F-lSs, because the Hawkey os could follow the MIGs from the moment fluey taxied 
down their runways Esrael i£fi r i the only Middle East nation with Hawkayes. Egypt 
recently recorded a shipment of four Hawkeyes for $30 million each. — -S.iA 
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$ ponder. its continuous signal or 
"squawk" gives officials more than a 
radar blip to go by. And pianos flying 
under Visual Flight Rules (VFR) are 
supposed Louse the universal 1200 fre- 
quency until ordered by Miami air traf- 
fic control to "squawk 1B75/ P or 1650, 
or whatever four-digit code has been 
assigned for identification 

The suspect airplane was running 

{Please f u rn z a jjage 156? 




Three radar operators 
sit in the fuselage of 

the Hawkeyo. Using 
Sight styluses, they 
"lock is r" a target on 
the screen end run a 
check on it with the 
craft's high-speed, 
on -bound Computers. 







can run, but you can t hide 

HdwJtey*? JjJce this one Oew about 2Q r QQQ feet over the area where a U.S. 
Customs Depi. King Air was chasing a smuggler's Beechcmft Bonanza (shown 
below left}, The Bonanza ducted into some puffy clouds for a monism, but 
using a military Identification Friend or Foe (IFF) radio beam, the Ha wkoyo 
followed the smuggler through the cloud, allowing the King Air to Stay on 
his tail Hawke ye- to- King Air radio conversations kept The Customs pilot 
-ight on target . JTven while the Navy crew of Five pursued the smuggler, the 
Dtodomv atop the craft scanned the skies for £50 miles in every direcrion 
and radar we tched the nautical tretffc off the Florida keys. 

The Hawkeys is reportedly sophisticated enough to handle ah the commercial 
air traffic flying .bprween Boston and W^sfungTen. D.C. r and probably beyond . 
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Pontiac, Buick and Dodge 
go head-to-head against 
Audi's $20,000 best— and 
come surprisingly close, 

*V ™ - B . r ' v- " *"> 

BY GAf?Y WIT2ENBURG otrtorYai^ 

AND RJCH TAYLOR 



S porty four-doors? From America? Impossi- 
ble. A sporty four-door is a contradiction 
in torms. 

Not so in Europe. In Europe, a door is a 
way to get inside your car, nor a reflection on 
your manhood. It's perfectly possible to own a 
sleek, [ usurious: five -passenger sedan that will 
blow the doors off a Z28 on either a straight 
qr winding road your choice. Thai makes it 
perfect for the frustrated racer hidden inside 
of every family man. whether he lives in Bonn 
pr Beverly Hills. 

Right now, the car Of choice is Audi's tur- 
bocharged 5000 r which has been rolling up 
Car of the Year and World's Rest Sedan 
awards ever since it was introduced in 1977. 
The big Audi has also been rolling up sales in 
the United States. 

Which brings us to the American European 
sports sedan For 1983 r Buick, Dodge and 
Pontiac have all drawn a direct bead on 
Audi’s high-performance 5000, 
complete with head-to-head 
advertising which com- 
pares each new 
American challenger 
with the Audi, 

But how do the 
American up- 
starts stack up 
in the real 
world, away 
from the high- 
intensity TV 
lights? To find out, 
we called ihe combatants to- 
gether for a pitched battle — Audi 
5000 Turbo versus Buick Century T-Typej 
Dodge 600 ES and Pontiac 6000 STE. 

These cars, by definition, have dual person- 
alities. On one hand, they're meant for safe. 



Ufa 



eslwi 



comfortable travel with your kids, luggage 
and amply upholstered mother-in-law. But 
with their taut suspensions, high-revving em 
glues and superlative brakes, they're just a 
step away from the racetrack. 

So we tested them in both venues — on the 
Street r and at, Waterford Hills, a 1.5-mile road 
racing course north of Detroit. We also spent 
a day at Milan Drag way in Milan, Mich. r com- 
piling our normal performance data. 

Audi 5000 Turbo 

The 5000 is the flagship of Audi's sedan 
fleet and, except for the awesome but 
expensive, limited-production 4wd Quattro, the 
fastest and best handling car the German 

82 
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AUOJ 5000 TURBO 



After fwo days of wsmigai 
Milan Dmqwijy antf Waterford 
Hitts Race Circuit, thv three 
Detroiters cuine within a whisker 
of knocking Urn Audi off its 
penth, Overall the Audi was the 
be si balanced' and ma si refined. 
But then again, jrt costs nearly 
twice as much the 
American challengers. 
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as sophisticated as they gei. It even 



Dodge 2. 2 -liter is a quad motor in a 
good chassis and. providing almost 20 
mpg. k is the most economic^ 



Pan ri'ac's HO V6 is tire-smoking po w- 
ftrplam. but least economical it 's 
much fern, though, you tfoiTE care 



DODGE 600 E5 



PONTIAC 6000 STE 



v n has a aequate pow- 
er , bui needs more to take on Audi. 
&V?£h turbo, it would he sujwnb. 



AUDI 5000 TURBO 



BUICK CENTURY 
T-TYPE 



B4 
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Interior is typically German — high 
guafit y„ 3Tp5!^#j'ji!0d; it's an efficient 
place ip conduct business of driving. 




Century 's interior was best of the lot. 
Buick's done j great job of classing j'c 

up without the gingerbread, 




600 r s interior is traditionally Ameri- 
can and a bit overdone, WTiet rt lacks 
m styling it makes up for iir volume. 




Not as done-up as the Buick s, the 
STE's interior is nonetheless classy 
and full of nice touches. 



j31flkei_seils here, Fts Turbocharged, 
^-t-UteOfive-cylindflr engine gener- 
ates i30 smooth hp with very little 
turbo lag between pedal down and 
blast off. Its compliant but athletic 
Suspension sponges up bumps and 
ripples, and generates extreme cor- 
nering forces with equal aplomb- The 
car's four-wheel,, power disc brakes 
glue tines to pavement lime and lime 
again without a trace of fade or lock- 
up. (Like all Audis, however, its brake 
pedal feels too soft and spongy.} 

On the outside, the 5000' s shape is 
£5 cleanly chiseled as a four-door can 
be — a tad dated, perhaps, with its 
blunt nose and non wedge profile. But 
that will be taken care of when its re- 
placement arrives Jato this year (see 
imports & Motorsports , page 12, Apr. 

m 

On the inside. It s restrained in typ- 
ical German fash ton, far from plu sh, 
but more functional than any domes- 
tic car on the market. In addition to 
the large (by LL$* standards) gieve- 
box, it features some useful console 
storage and positively cavernous bins 
built into both front door panels — 
something the American makers stub- 
bornly refuse to provide. The spacious 
rear cabin even features twin door- 
mounted Lighters and ashtrays. 

instrumentation — speedometer, ta- 
chometer, water temperature, oil tem- 
perature and turbo boost (but no oil 
pressure or voltmeter) — is business- 
like and highly legible in a three -cir- 
cle nacelle. 

On the negative side, the Audi's 
German -built stereo was difficult to 
use with its tiny pushbuttons and 
multifunction controls. Its digital dial 
was hard to see in daylight, and its 
sound was good, but inferior to that 
of the domestic units. And it turns on 
and off independently of the ignition 
switch— a pain. 

The Audi's optional- at -extra -cost 
leather seats were comfy for cruising, 
but lack side support for cornering 
and offered only fore-aft and recEiner 
adjustments. Its steering wheel was £ 
bit high and mounted on the only 
nonadjustable column of the four cars 
tested. In addition, its four separate 
stalk controls were somewhat difficult 
to find and decipher at first. 

On che tight, twisty, t -5-mile Wa- 
terford f Jills road course, the Audi feh 
slightly slower than the gutsy Pantile, 
but turned in a best time nearly 1.5 
seconds quicker. Its superiority came 
from higher ultimate straightaway 
speed and better, more stable braking 
from high speeds. On the other hand, 
it tended to understeer more than the 
three domestics when cornering at 
full power, and Its tail-end was more 
easily tricked into oveweering shdes- 

But the 5000 Turbo s single worst 




In the glamorous world of road testing, 
we actually spend mare time taking notes 
or torguing lug nuts than driving. 



feature, compared to the American 
challengers, is its price— over 
$20,000. It is a lot of car. But that r s a 
lot of money for most people who 
may bo able to find more car per dol- 
lar elsewhere. 

Pontiac 6000 STE 

Seeking a European-style driver's 
car image, Pontiac considers the new 
STE (Special Touring Edition) version 
of the 6000 sedan its flagship for 
19B3_ And rightly so. Offered in high- 
ly equipped, foui^door form only, its 
only options are a sunroof, leather 
seats and a choice of six, subtle, two’ 
tone color combinations. 

It's the only GM A-car available 
with Chevy's muscular. 2. 8- liter, HO 
(higfroutputL 60° V6, which puts out 
13S very healthy horses. The STE's 
specially tuned suspension operates 
through aggressive Goodyear Eagle 
GT tires on porosity-free aluminum 
wheels. Standard electronic ride con- 
trol automatically adjusts the rear 
height for varying road and toad 
conditions, with a 1 0-second delay to 
factor out transient changes. 

Outside, ft's distinguished from 
more mundane 6000$ by its six-light 
front end — the inside pair are fog 
lamps— and full-width, smoked-glass- 
look wrap-around taillamps, Lnside. 
the 5TE features multiadjustable 
bucket seats and full instrumentalion. 
The dash instruments are done up in 
high -interest orange with red Lighting. 
A programmable driver information 
and service reminder center keeps 
crack of everything except when your 
(PleaSe tvfri 10 1341 
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The Best For Boating 




Lighter hulls go heavier on efficient power, 
slick looks and multipurpose performance. 

J3Y BILL Me KEOWN ECfTOf? 







The line* of a fast runabout with open- 
f&redeck seating and padded afi sundeck 
are Features of the Hammond V-1750. 

A trailerable 17- footer, it accommodates 
economical four-cylindor power options 
from 12Q to 170 hp Tran ^om hoarding 
steps are a convenience Fof both 
swimmers and skiers. - 



Sweet 36 Fish about from Fisher Marine of 
West Foult, Mfsj., combines runabout and 
bass boat features in a tight aluminum boh. 









m > 



T op speed won't be the measure of top perfor- 
mance this spring. For many boats, a number of 
features must fit together when we're looking for 
the best. 

There is enough marine power around today to 
push almost any hull to new records. The latest out- 
board racing motors from Evinrude, Johnson and 
Mercury; with their secret top-end potentials, have 
been edging speeds of competition tunnel hulls 
close to world records on the straightaways. Stern 

B6 



drives push offshore racing craft up to 100 mph 
when tha seas are flat. And any pleasure boatman 
can overpower his runabout or bass boat if he wants 
to spend the money. Live dangerously and take a 
needless pounding when the water gets rough. 

Instead, the new trend is to buy the torque to pull 
skiers up from a deep-water start or run rapidly 
down -Lake to a favorite fishing spot; no one wants a 
gas-gulper with useless punch to burn, Mating the 
right engine to the suitable rig this year is consid- 
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ered both economical and smart. Some outboard 
boat companies, in fact, are considering offering 
prerigged boat-and-motor packages to their deal- 
ers, just as inboard builders have always done. It 
might start a trend. 

The right boat-motor combination this coming 
season will be aimed for performance that's suit- 
able, reliable and comfortable. Light hulls of riveted 
or welded aluminum require less gas, of course, but 
now theyTe getting further rob no mentis to make 



^ Chris-Craft 5 expanding line jncJud&s an open fisherman 
with center console; it mounts outboards up to 180 hp. 

2 Formula two LS from Thunderbird is a siemdsive-pow- 
ered ifift-fouar that has optional boarding platforms 

3 H ydra -Sport, one of t/io first to offer light kevlar h ulh, 
now has a fTsbin*? model with a cuddy cabin forward = 

^ Terms t tVood's Ranger fishing boats. long favorites of 
B.A.S.S , toumays, now have soft -tiding . doep-V hulls 

£ OnJy 1 1 feet long and 4 feet wide. Crawdad by Colom an 
Marine can mount 5 hp aft and fronting motor forward. 
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them better looking and easier riding. The flat bot- 
tom of the metal johnboat is being replaced with 
deeper vees for smoother running in rougher wa- 
ter. Wyandotte Boats, in Beilport, N.Y.. and Fisher 
Marine Of West Point, Miss,, are both introducing 
aluminum models of this type. 

Stylish comfort is shown aboard Hammond and 
Murray Chris-Craft runabouts with their uphol- 
stered s undecks aft, a trend imported from the 
posh yacht harbors of the Riviera. Larger bowrider 



hulls — from Cobia, Bayliner, Thunderbird Formula 
and others — are adding more freeboard to prevent 
beam waves from slopping aboard. Open- water 
fishing craft, Like those from Aquas port. Ranger, 
Grady White and Hydra-Sport, are combining 
increased freeboard with the outriggers and down- 
riggers of the big sports fishermen; some of them 
are even mounting the famous Rybovich-type tuna 
towers. 

An above -deck styling addition for several larger 




] High style for the 26-foci Chris-Craft 
Stinger 260 SL includes an optional 
/Jyuip-wuicj radar arch over the stum. 

2 High performance is design goal of 
new Howmaj' 1 Pham IT sailboard, a 12- 
fooler from Howmar Boats.. Edison, NJ. 

J Lightweight ?5-pnimd&r that's easy to 
handle, 8- foot Poiywog from O'Brien 
International takes outboards to 2 hp 

f Center console of Viking's 1 70 Sprint 
Sportdeck has ample maneuvering 
Spate for fishermen aboard 1 7-fboter 

J Designed for younger peddlers. 7^ 
foot Trainer Canoe from Venturv- 
Highliie weighs SO pounds, carries 250- 

^ Cobia J s Odyssey 1 95 II is bow-rider 
with fore^deck seating, but sides high 
enough for safe offshore running. 

y A large lightweight with offshore 
ability , 26 -foot 'Curia from Wyandotte 
Boats j can top 40 mph with ISO hp. 

Cruiser s tyied wfcfa a radar wing , Bey- 
liner 2350 Gomossa Sunt ridge is 23- 
fooier with separate stateroom aft. 

9 Rated for up to 1 40 hp, CVX i7Glas- 
tron/Carlson runabom and ski boat is 
available with a matching trader. 
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runabouts and cruisers is the Aronow-type flying 
arch that can mount a radar's rotating antenna or 
simply look like the flashy horizontal fin from a race 
car. Survivors of overboard accidents know the full 
benefit of transom platforms, but swimmers, skin 
divers and skiers are currently learning their advan- 
tages, too. 

Sailboards are now the most popular of wind- 
powered craft, but small sailboats are also favored. 
Howmar, in Edison, N.J., has added a 12-foot How- 



mar Twelve sloop, by America's Cup designers 
Sparkman & Stephens, to its Line, which includes 
the popular, 8-foot sailing dinghy. 

This year, the biggest use for exotic titanium, 
boron, graphite and other space-age materials will 
be in 12-meter yachts for the defense of the Amer- 
ica's Cup. 

However, you can expect to see increased use of 
these materials in the power boats and sailboats of 
the future. EM 




GET TOGETHER 

w™ VIDEO 
COMPONENTS 

Sold and beautiful, new video/audio equipment combos are 

making home entertainment centers more versatile than ever. 

BY FRED PETRAS 



■ f you've ever wished your TV set had 
I the same kind of sound quality that 
your stereo system has, your day has 
come. If you’ve heard about the mar- 
riage of audio and video and wondered 
if that means you can buy combinations 
of audio and video equipment, here's 
your answer. Yes. 

Making all this possible ere compo- 
nent system television and component 
audia/video— the latest in the world of 
home entertainment. 

If you r re envisioning a nightmarish 
mess of equipment, as in the early days 
of hi-fi, with all sorts of dangling cords 
and connectors and awkward-looking 
widgets and gadgets to mess up your 
tidy home decor, have no fear. The new 
combos an neat assemblages that 
resemble any good-looking hhfi outfk- 
[n fan, some manufacturers have even 
designed complete TV/audioMdeo sys- 
tems of cosmetically matched equip- 



ment housed in furniture-style deluxe 
cabinetry. At the moment, at least a 
dozen companies are making such 
equipment. Soon, many more will be 
doing so. 

The new picture 

Component TVs are color monitor 
sets that are essentially metal-encased 
picture tubes (CRTs), some with, and 
some without, tuner and audio circuit- 



ry. The units are direct descendants of 
the high-resolution monitors used in TV 
recording and broadcasting studios. 
Their overall performance is superior to 
that of conventional TV sots because 
they 1 re manufactured with great care 
and use top-quality parts. Some moni- 
tors also include picture enhancement 
features, such as comb filters for better 
resolution, and various circuits for 
improved contrast and color rendition - 



The Jensen A V$- J $00 
deft) is a combo audio 
and video receiver, 
panel controls let you 
s witch from AM/FM 
to phonograph, to tsvo 
choices of video. You 
can even play sources 
simultaneously. The 
unit exemplifies the 

sudityvideo marriage. 





Diagram shows how the components 
of an and. Wvidm system interconnect. 
The heart of the system is the source 
selector which governs What image and 
sound sources are finally combined. The 
TV tuner is separate from the main TV 
picture, which is now a high-resolution 
monitor. Kenwood's KV-9Q1 recorder, 
shown above, atop the KVA-502 audio / 
video amplifier, combines components. 
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The straight monitors have related 
components, such as TV tuners, which 
usually Feature frequency- synthesized 
digital tuning. Audio preamplifiers or 
amplifiers, along with switching facili- 
ties and connections to other video and 
audio equipment, including video 
games and computers, can also bo 
Found. The newest companion units are 



audio/video amplifiers and audio.-Video 
receivers. Because of their versatility 
and capabilities, we predict a blight 
future for these types of combined 
units. You'll bo seeing lots of them in 
the months ahead. 

Some component TVs are available 
with appropriate audio and audio 'video 
□nits and specially designed speakers 



Pioneer's Foresight 7000 package is a 
total a udio/video center. It Includes top* 
quality units like the LD-1100 videodisc 
player, TVM-Z50 monitor, the SA-V7O0 
audio amp and the VG-T7QQ TV tuner. 

as total r self-contained systems, offer- 
ing high-quality sound. These systems 
are capable of dual-channel mono, sim- 
ulated stereo and true stereo. Some 
systems may bo added to an existing 
audio component system and housed 
with it. 

Because of the variety of choices, you 
can build your dream system One Step 
at a time. 

Packaged systems 

If you want to take the easy way to a 
complete one-brand audio/uideo outfit 
Sanyo ' 5 Pro-Ponent Series could be one 
answer. The ensemble comes in two 
matched cabinets — one for the 19Mn. 
TV monitor and tuner/video control sys- 
tem with remote control; the other for 

(Ple ase rum 10 jpaae_141) 




Zenith's stunning audio 
video component system 
fright) has a TV tuner 
source selector, stereo 
amplifier and videotape 
deck with a 25 -in. color 
monitor and Allegro ISO 
speakers. fZeru'di docs 
not number Its models; 
Ztiey rp simply referred 
to as video component 
system units.} T&va hand- 
held remote controls 
on top of the right-hand 
speaker lei you control 
the videotape recorder 
or TV from across room. 
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COMING SOON: THE 




BY LEN FRANK 



MOLffitWN BRACING 
STIFFENS CHASSIS 
AND ACTS AS CRASH 
PROTECTION v 



LOW-PROfli 
HALOGEN UGH2S 



SNAP-ON 
STYLING " 
FASCIA 



INTERCHANGEABLE 
FRONT AND REAR 
FftJ'.MPESS WI?H SOFT 
SNAP-ON 8 UtfUFFflS 



HWPAC T-A0SORBSNG FRONT 
AND REAR CRASH CELLS 
CAST INTO CHASSIS 



SffJE-JWACT 
PROTECTION 
DOUBLES AS 

AKMStV 



SINGLE 
WIPES ASM 





Aftt&JCT 
rra Hamtor 



DQcm>&& 
fM EXCHANGEABLE 
LEFT 70 EIGHT 



al umaiuw Boxes 

FOi.S WITH 
TURBOCHARGER 



INDLPtNPtNt 
itjy^irvMON WITH 
ENCAPSULATED gas 

snw and con 

STRING. IDENTICAL 
FRONT AND REAR 



RfCE5$^3AFElY<HL 
FUEL TANK 



I f you think Detroit hasn't taken notice of 
the dread sticker shock syndrome, think 
again. Car sales are way off. and even the 
mighty Japanese industrial machine is having 
a hard time clearing the docks of unsold 
vehicles, 

The reason is patently simple:: We just can't 
afford cars anymore. Interest rates, insurance, 
maintenance, replacement parts and the price 
of fuel all conspire to keep our wallets closed, 
^ind to moke us keep our old cars running for a 
few more years. 

Carmakers know this, and there are some 
bold plans afoot to change our very idea of the 
automobile. They want to entice us back 
into the showrooms, but not with flashy paint, 
killer- horsepower motors, outstanding ham 
riling or super-detuye interiors, No way. The 
next-generation showroom traffic builders 
will be the automotive equivalent of the paper 
towel, Use it until it self-destructs and throw 
it away. This may sound obscene in a world 
growing short of natural resources, but hold 
your judgment until you hear the entire story. 

Th« manufacturing process 

Cars are being manufactured today just 
about the same way they were built back 
when Henry Ford created the assembly line. 
Robotics and automation have increased the 
efficiency of the assembly process, but the ac- 
tual piecing together of the components and 
the components themselves have remained 
largely unchanged. 

The process starts with metal stampings 
which are welded together to form the body. 
Usually this is done by automated or robotic 

(Pi&aie turn Id 137} 
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Atari 400 



W hether you're 5 qr 50, you can 
* 



get a solid foundation in com- 
puter literacy with entry-level com- 
puters. They're the relatively inex- 
pensive models (in the 
$100 to $500 range} that 
are intended specifically 
for newcomers to personal 
computing. We'13 examine 
the various features of five friendly 
cornputeis— the TimexSinclair 1000 
<$100 List* $87 discounted}; the Com- 
modore VIC-20 ($200, S 169); the 
Atari 400 ($300, $250); Texas Instru- 
ments' 99/4 A ($300, $200) and the 
Radio Shack Color Computer ($400 to 
$500, depending on options). First, 
let's see what They have an common: 

Entry-level computers always con- 
sist of a single cabinet, with a built-in 
keyboard similar to that of a standard 
typewriter. And they ah can use a 
standard black and white or color TV 
set as a monitor. This is possible be- 
cause entry -level computers use a 
very low-power TV transmitter, 
called a modulator, that ’broadcasts ' 
the computer information as a TV 
picture. 

Either as a built-in or as an acces- 
sory, the modulator is always part of 
the initial computer purchase. 



The Five 
Friendliest 

Computers 

Computers don't have to be a mystery 
Any of these five easy-to-master units can be 
an ideal introduction to an exciting new world 
of at-home entertainment and learning. 



BY HERB FRIEDMAN 



Texas Instruments 
99/4A 





Other than using a built-in computer 
language called BASIC and providing 
some way to create graphic charac- 
ters on the screen, none of these com- 
puters are alike. 

BASIC allows you to give instruc- 
tions to the computer using English 
words and phrases. For example, 
using BASIC, if you want the com- 
puter to print something on the moni- 
tor screen, you s imply type the word 
PRINT. 

The objeci of learning BASIC at en- 
try level is not I0 make a programmer 
out of you, but rather, to Let you write 
your own programs at a level of com- 
prehension that you can understand. 
By writing a simple program that 
keeps track of your family's finances, 
for example, you'}] gei a broad insight 
into how business programs work. 
The same thing applies if you create a 
computer program for a family inven- 
tory for insurance purposes. 

After you’ve written your own pro- 
grams, then what? Well, all entry- 
level computers have connections for 
a cassette recorder that allow you to 
save your programs on tape. Typo the 
word save and the computer will re- 
cord the program on tape? type in the 
word load, and the recorder will load 



Here are the five computers which, 
we think, ere the easiest for the 
beginner to master. Thu 99/4 A from 
Texas Instrumen ts fea iures grea t 
full'CQlor graphics and posit! ve- 
feelmg keyboard The Atari 400 
can achieve very colorful displays 
and has a wide selection of ROM - 
cartridge programs, Tiny Timex/ 
Sinclair features complete BASIC 
language and the keyboard allows 
for one-touch typing of multiple* 

I lettered command words. The Radio 
Shack Color Computer i$ the most 
advanced in some ways, bur ft is 
aJso ilae most expensive of this 
group. The Commodore VlC-£0 is 
a super entry -level machine with 
a real fceyiHWd; it's very easy to 
program and use graphic shapes. 



A standard TV set has an inherent 
limitation when used as a computer 
monitor: its computer image resolu- 
tion is considerably less than that of 
conventional video monitors. Com- 
mercial computer displays are gener- 
ally SO characters wide by at least 24 
□r 25 linos high, and the characters 
are dear and sharp as a knife-edge. 
TV receiver displays are not all that 
sharp, so to ensure legibility, the 
characters are made larger. The 
screen display size depends on the 
particular computer, but Che range 
varies from 20 to 32 characters wide 
and approximately 16 or IB lines 
high. 

All entry-level computers provide 
some form of inputtoutput connec- 
tions that allow programs to be re- 
corded (saved) on cassette tape or 
loaded into the computer from cas- 
sette tape. Depending on the particu- 
lar computer, the cassette recorder 
can be any inexpensive model, or it 
might be a more expensive, specially 
wired model, sold as ao optional 
accessory. 

Excep t for t he ali-i n -one cabinet a nd 
TV modulator features, manufactur- 
ers have their own ideas of what best 
makes an entry-level computer. 



Radio Shack 
Color Computer 
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Cartridges i hat plug 
into computers, like ihe 
Atari 400 (left), contain 
programs that do everything 
from playing musk to proc{?ssr,rqg 
wards. The TI-994A adepts its 

own cartridges. Cartridges art 
not compatible with computers of 
various brands If your computer 
accepts cartridges, if will take 
GjnJp those made especially for it. 
Keyboards, like the one on Atari's 
400 (above left)., are membrane 
switches. Their hat low-pro /ilfl 
keys just dmr'e give the tactile 
feedback that a tmxch-rypitt 
expects. But they do help 
keep the cost of entry- 
level computers down. 




the program into the computer. Yes. 
it r s really that easy. 

Even youngsters can benefit from 
entry-levs] computers. A grade 
schooler can write or use simple pro- 
grams to practice arithmetic, vocabu- 
lary, a foreign language or whatever 
is giving him a hard time in school. 

Settling on which friendly computer 
to take home depends on your own 
needs. Here are their features! 

Timex/Sinclair 1000 

The nmex/Sinclair 1000 is about 
the size of four eigarei packs set side 
by side. It generates only a black and 
white display and has 2K (approxi* 
merely 2,000} bytes of RAM (random 
access memory). One byte can store 
one complete character, such as the 
letter "A J or the numeral "1 ” BASIC 
is built in, and there are some modest 
giopMcs—scroen designs — which can 
be generated from the keyboard. 
Though a printer will ba available 
soon, it will be a miniature unit that 
will use rolls of adding -machine-type 
paper. The printer's primary purpose 
will be to provide a listing of pro- 
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grams, or the results of a "nm"; it 
won't be adequate for word-process- 
ing applicetions- 

Instead of a conventional typewriter 
keyboard, the Timex/Sinclair 1000 has 
a 1 'membrane" panel -type keyboard 
that consists of two plastic sheets 
with the switch contacts sandwiched 
between them. The "keys" are im- 
printed on the panel When you press 
a key, the switch directly under the 
imprint doses. Obviously, touch -typ- 
ing isn't possible, but Timex has got- 
ten around this problem by having 
the computer recognise when a full 
word is necessary. When writing BA- 
SIC programs, a single touch of a key 
will enter an entire word, such as 
PR]MT, SAVE, tO AD. LIST, FOB Or NEXT 
Though the membrane keyboard is a 
bit Inconvenient when programming^ 
the B ASIC Is dynamite — one of the 
best versions for entry-level learning. 
And the instruction manual is excep- 
tional. 

The only problem with the Timex Is 
its limited memory: ZK of RAM runs 
out quickly. The Sinclair ZX/S1, which 
is essentially the TitnestfSinclair 1000, 



but with only 1 K of RAM, runs out 
even faster. For larger programs, 
there is a memory module ($50} that 
plugs into the back of the computer 
This option provides a total of 1 6K 
RAM, which is large enough to run 
rather complex programs, including a 
$20 program called fcr Vu-Calc FJ that's 
an excellent trainer in financial 
project planning. Other prewritten 
software— games and elementary 
school arithmetic drills, for example — 
is available on cassette tape for ap- 
proximately $16 

Commodore VIC- 30 

The Commodore VIC-20 is a real 
heavyweight among entry-level com- 
puters- Its keyboard has standard 
typewriter-size keys; extensive graph- 
ics are indicated directly on the keys; 
and it can print characters, back- 
ground and graphics in eight colors 
and reverse colors. It has four musical 
"voices" that can simultaneously re- 
produce as many as four notes 
through the TV speaker. It can control 
the volume of these sounds and it 
even has a white-noise generator that 
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The Radio Stack Color Computer (above) 
features large, calcuia tor-s tyle keys. 
The TimexfSinclair TOOT computer (top, 
con ter) sports special keys which, it 
certain modes, will type entire words 
with only a keystroke., VIC-20 keyboard 
(right) has keys with graphic symbols. 
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The Texas Instruments 9^4A (above) has 
a keyboard like a typewriter's; some of 
the keys control the direction of the 
entry cursor on the screen. A keyboard 
is very important — it's how a person 
"connects" to his computer Be certain 
you'll be comfortable with yotir choice- 



can create sound effects within your 
program. And the VIC-30's version of 
BASIC, written by Microsoft Inc., is 
essentia t]y the standard-of-reference 
BASIC for personal computers, 

The Commodore unit has 5K of 
RAM that can be expanded, to 32K P 
which is enough to run many com- 
mercial-quality business programs. 
Other features include ports (connec- 
tions} for game joysticks and paddles, 
ROM program modules, a printer and 
a cassette recorder. 

The optional cassette recorder is 
designed especially for the VIC-30. 
Prerecorded software can be loaded 
through the cassette Or through a 



ROM (read only memory} program 
module, which resembles a small 
plastic case and contains a prepro- 
grammed memory that can't be modi- 
fied by the user. The ROM module 
plugs directly into a connector On the 
back of the computer and loads its 
program into the computer much like 
a video-game cartridge. Modules are 
available in several areas, among 
them: arcade-type games, home pro- 
grams, educational aids, business pro- 
grams and computing aids. 

The Commodore VIC- 20 ap- 
proaches a full-blown computer in 
features and performance. In fact, a 
similar full-blown model, called the 



MAX, is available for close to $600. 
The MAX appears to be an expanded 
VIC -20,. with an enhanced version of 
BASIC, a music synth esizer and 64 K 
gf memory. But the MAX has too 
many features and too high a price 
tag to be called an entry-level com- 
puter. 

The VIC-30 comes with an excel- 
lent manual that explains the comput- 
ers many features, and It also serves 
as an excellent introduction to color 
computer graphics and electronic mu- 
sic. However, it doesn't teach BASIC. 
If you want to learn programming, 
you must purchase a package called 
Introduction To Computing . - - On 
The VIC and another called Introduc- 
tion to Basic Programming. Add their 
prices to iho cost of the VIC-20 if you 
want to do your own programming. 

The TI-99/4A 

The Texas Instruments TT9G/4A is 
very similar to the VIC-20 in features. 
[l has a typewriter-style keyboard 
that J s slightly smaller than a standard 
keyboard, a built-in BASIC ^special TT 
BAS IQ and color graphics, though 
the graphic symbols aren’t, primed on 
the keys. The computer comes 
equipped with I6K of RAM that can 
be expanded to 64 K. It accommodates 
a matching optional cassette recorder. 
It also has connections for joysticks, a 
voice- synthesiser accessory, ROM 
modules, a printer, and ' 'professional - 
typo*' accessories. 

An unusually large selection of 
game and instructional software is 
available in ROM modules Some of 
the ROM module software packages 
(Plea se cum w l 33) 




The hack of the Color Computer shows some of the siyfes of " "ports' ' where accessories 
and peripherals attach. At top is a special plug that accepts a printed ^circuit connector 
for expansion memory. Ports below sho w various other options. 
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AujrlJinry table taken ^ 
Strain out of handling 
oversized workplaces, 
white allowing accurate 
cutting. This piece is 
8 ft, Jang, Plans for 
table ere given. 



UseTfour 9S®oIL[L SZ^M 

Like A Craftsman 

Last month we covered tool and technique basics. In this installment, 
we show all the bonus cutting you can do with this versatile tool. 



BY ROSARIO CAPOTOSTO P hi photos, by Lht auitLOf 



L ast month, in Part 1 of Use Four 
Scroll Saw Like A Craftsman , we 
discussed the basic techniques of using; 
a scroll saw safely and effectively. If 
you practice and perfect the basic scroll 
saw techniques, you'll find it much eas- 
ier to master the more comp lea, sophis- 
ticated operations presented in Pert 2 . 
In this installment, we discuss cutting 
techniques that will allow you to utilize 
the scroll saw to its maximum, thus 
making it more valuable to you as a 
craftsman. 
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Cutting metals. 

Cutting iron and steel up to */a in. 
thick presents no problem to the scroll 
saw, provided an appropriate metal- 
cutting blade is used When cutting 
metals, the sew is operated at low 
speed; the work is fed slowly and is 
never 4 forced" p into the blade. The open 
space between the blade and the regu- 
lar table insert may permit burring on 
the underside of sheet metal, and 
Gxira-fhin metal will be deformed 
downward around the cut. To avoid this 



problem, cut halfway to the center of a 
saw-iable-sized piece of L /a-in.-thick 
hardboard. Tape this panel insert down 
to the sew table, then cut the metal. 
The hardboard serves as an oversize 
table insert with no space around the 
blade. The result is dean, smooth cut- 
ting. 

Precisely fitting joints can bo made in 
metal tubing when one piece of tubing 
abuts another ac an angle. Proceed by 
inserting Lhe tube to he cut Into a snug 
hole in a block of wood. Mark the top 
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Accessory sanding attachment makes it 
&asy to smooth irregular shapes. Flat 
beck section is used on outside curves. 



This homemade sanding attachment has 
coarse grit on one side? medium on the 
other. Blocks can bo made in many shapes. 



surface of the block with a circle equal 
to the radius of the second piece of tub- 
ing. Then make a scroll cut on this pen- 
cil line. Wear safety goggles. 

Sanding and filing 

Scroll saw accessories include a 
semicircular sanding attachment — for 
smoothing flat and curved surfaces — 
plus a variety of machine files. The files 
and sender are held in the V-jaw of the 
lower Chuck, and both operations are 
performed at low speed. 

You can also make sanding blocks to 
suit a particular job. Start with a large, 
flat sanding block for squaring comers 
and smoothing the sides of stock. Make 






This is typical use for one of accessory 
machine files available for metal work , 



A wood block is used to hold Capper tub- 
ing during the radial cutoff operation. 



Tubular joint Is ready for soldering. Same 
method can be used for wooden dowels, 



VERSATILE CUTTING GUIDES YOU CAM BUILD 




^ Jrt X r-W LA Cj SCREW (? RFQP 

SPACER- MB it I Ptf » MH HA SDflOAtfO 
/ IM-20 TEENUT REOCt] 

/ HEAD- 



■3*4 t ?- 1 }2 x 6-1 12" HA*DWD03 

^ U*-20* \-tfZ~ TWUVigSCfl'I'W |? HFQD; 

^ BLADE— 

3*4 :h 2 1*2 x 20' 
haRD'A-'OOD 



TRACK— 8. 'B .■ I - ' .4 a MM .«. If 
angle WON rr REQO !. 

]Q-'n A J, ! 4 "fH MAGHINt SCREW 
•4RFQP royMTFf?^.JMKJ, 
WASHER SHIMS RfOD 



kip guide 



\(4 •. r.iw 
LADSCRfW 
[4 flEQO 



5TRADCM- 

3, -4 x 2 4*2 > \tU2" 

HARDWOOD 



TRACK 



TABLE— 
TOP VIEW 



HEAD — 

3J4 X 2 >: a* " r 
hASDWOOO 



5JI&-D&A HOLE, 

?.fl ' PA ilfl 1 TOUNTBISOKE 



NAIL POINT PROTRUDES Sffl" 



^ BLADE- 

3*4 * 3 x rfi- HARDWOOD 



SPACER 






CROSSCUT GUIDE 



HA4F PATfEJ^fS 




Hip fence and piggyback crosscut guide 
are shown with small notch in front edge 
of guide for blade clearance. Nail paint in 
front edge keep? work from slipping. 




Tighten thumbscrews to lock rip fence in 
place. Measure from the blade to center- 
line marked on angle -iron rail. 
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your own sanding block from a piece of 
wood */* x 134 x 2 l A in, Insert the 
wood-screw threads of a V* x 2 -in. 
hanger boU into the end of the block. 
The hanger bolts' protruding machine- 
screw threads are then gripped by the 
saw's lower chuck. Apply adhesive- 
backed abrasive paper (such as 3 M 
brand, available at hardware stores) to 
both faces of the sanding block. 

Ripping and orosscutting 

While the scroll saw is essentially a 
tool designed for freehand cutting of 
irregular shapes, it can also be used for 
Fine ripping and crosscutting. The trick 
is to use a guide, 

The basic guide is the rip fence; the 
crosscut guide rides piggyback on the 
rip fence. As shown in the plans, con- 
smitaion is simple, Take great cane in 
joining the cross members — they must 
be at precise right angles. 

The angle-iron: guide track attaches 
to the left side of the saw table with two 
screws threaded into holes bored and 
rapped in the table edge. You'll note 
that the table edge is not machined 
square, and actually slants inward (a 
result of the casting process). There^ 
(Pleas e turn io pgjje f 39} 




Blade chucks are rotated 90 * when rip- 
ping tong iwerds, Use a coarse, wide 
blade and feed the workpiece slowly. 




When cutting wprfcpietes on saw table, 
cutoffs am limited to 334-In. length 





AUXILIARY TABLE HANDLES OVERSIZED STOCK 



Auxiliary r able is made with two %-£□. 
plywood panels- Groove for pivoting bar 
Is shaped by a router with a mortising bit 
prior to assembling panels. 



Attach aluminum angles for use as tracks 
for the auxiliary table. The mounting 
screws tap into holes bored through the 
saw table edge. Install washer shuns if 
necessary to keep tracks parallel. 




Underside vie tv of the table as it slides 
into place The eccentric cam is secured 
by a carriage bolt and wingnut. 




The pivot arm is acffusted for the desired 
Cut. then locked in place by tightening the 
thumb screws threaded into T&e-rwts in- 
stalled prior to assembling the table 




Cmsscur guide is shown fitting over the 
rip fence . The guide should he sealed and 
all contact edges waxed- 




With workpieces up on ledge of the cross- 
cut guide, 23V^in. cutoffs can be made. 
Soap block at left props up work- 




Saw table is removed to install hardwood 
tmck runners accurately Rabbets cut in 
the runners allow Some p lay, but shoul- 
ders fit snug against the track. 




Stan lead-in out by sliding the table for- 
ward (top). tVhen the table comes to a 
half, slowly rotate workpiece (bonomj. 
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QUICK AND EASY CIRCLE CUTTING 



PERFECT RADIAL SEGMENTS 




Smoothly rotating on the pivot point , this 33-in, plywood disc nears completion (topi 
Now that tape is used Co present the scrap plywood from sagging (above, 1 eft). In the 
final stretch, the lead-in kerf is met perfectly by the satv blade (above tigh rj 





I ttrltr 

Jr 1 



i -vr 

~r~ 



HOLES 

G.C 



HAEMAL 5E*34Yi£AIT 
PFVOT AIWI 



Cut precise circular segments with this 
pivotifig arm jig. Keep the Y-shaped arm 
level by piecing washers Over the pivoi. 




AUXILIARY TABLE WITH ORCLE-CUTTIN'G DEVICE 



ItS X US" HAmtt FQff 
5AW TABLE H\SEftT 



L*-^2“ PIA— ^ 
DETAIL I 



RfVOt BAft- 
1*4 * 1 X 20" 
MUMINUT'A 
BAR 



eOHOM MFMSBt 
SfflT plywood 



miliar, 
- 1 &-=wr - 
long 



-i rr 

U4-2G 

THREADS 



MUT WO. 9 >FH SCREW, 
6"OjC 63CmOD.J 



1/4-20 ~ 

TEENUJ 
f 2 REQD.) 



TOP MEMBER - 
[BOTTOM VIEW] 



PIVOT— I H-20 BOL T 



GRIND END 
TO POINT 



CUT SLOT 
IN END 

DETAIL 4 



i "T JH-JOxl-F/r 

>■ 6 5L thumbscrew 

^ \ I 2 

TRACK fftr.AlNh.R- 

Ji '4 x 2 \t 2 > \b HAfiOWOO) [2 REQO |. 
I-T/2" NO. B hH SCREW |6 RtOO.I 



SAW TABLE 



TRACK— ^ 

I- 1 ** « J» x I&-W 

ALUMINUM ANGLE 2 REQD.|l 
IQ 32 % 3H' 1 PM MACWNE SCRFW |4 REQO |. 
WASHER SHIMS IT WEEDED 



TRACK PLUSH WITH TABLETOP 



TCV12 
THREADS 
IN TABLE 



BORE TRACK, 

COUNTERSINK 

SCREWS 



J*?/2" 

D*A. 



m" 4 .o. f-lat washer, 

1/4-2Q WINGNUT 



BOTTOM MEMBER- 
(BOTTOM VIEW* 



DETAIL 6 
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Tile Or Laminate Countertop? 






Many people consider 
the most luxurious material _ 
cmmitirtepx. With ih& variety 
of colors r sires, shapes and 
textures, tile r s design effects 
range from elegant to rustic. 
Whichever style you decide on 
(glazed dies shown abave are 
from American Glean), t he only 
skills you'll need to master are 
cutting and fitting the plywood 
base and gluing the dies down 
evenly ip a preplanned layout. 



rt 



i 








Functional, durable coumenop 
materials can also bo elegant 
looking; high-pressure plastic 
laminates prove that paint, And 
you can install them yourself, 
Laminate is available in a wide 
range of colons, patterns and 
finishes Many workshoppers 
prefer w use a portable router 
for edge trimming (above)., but 
even if you dont own one, you 
can achieve professional results 
with die hand coals shown. 



PM teaches techniques 
to install the two best 
countertop materials. 

BY ROSARIO CAPOTOSTO 

PM photos-. All Lde photos. American Olcan; 
LinuruKe color, WaLsCjjiArl.; laminate block arid 
whEUi, Bowno Caporosa* 
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T he materia] you choose for resun 
facing a kitchen counter has got to 
be really special: Jt roust be able to 
stand up to impact, heat and frequent 
cleaning with strong detergents It 
must resist scratching and staining and 
the finish must be stable enough far 
food preparation. TVs got to be afford- 
able and good-looking. 

Ceramic tile and plastic laminate 



both meet these requirements. Both are 
super- hard and come in many designs. 
And they're fairly easy to install. Each 
requires only a few special tools. 

While you might pay about SlO per 
sq, ft. to have a standard laminate 
countertop made, you can do it yourself 
for about $3 per sq. ft. It’s harder to 
generalize about costs for life tops, but 
you will save by doing it yourself. 
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Here's How To Do Both 




| Bas. j£ tools and materials for doing a 
tile countertop are tile adhesive. 
grout, notched-edge trowel rubber-faced 
grouting trowel and a sponge. 




v. 



4 Tile nippers are also useful for shap- 
ing tiles w fit around cu touts, pipes 
and fixtures. They're designed to break 
Off SinaU hits Without damaging dies. 




J Apply e thin, even cost of adhesive 
with a smooth trowel edge, titan rake 
it with trotvaT notches. Glue up smell 
arms until you cnn set tiles qLLicJdy. 




2 Far straight cuts, use a tile cutter tike 
the one above, After the die is scored, 
press down firniiy on the handle to snap 
the tile along the mark. 




5 Us o M-in r exterior plywood for ceram- 
ic die base. Consider clearance for 
under-counter appliances when setting 
base height. Most units require 34 ft in, 




3 Press tile firmly into adhesive, start- 



ing with the edge trim and working 
back. Some dies have seif-spacing edge 
tabs. If yours don% get plastic spacers. 




3 To make inside cutouts or ether irreg- 
ular-shaped cues, use a portable sabre 
saw with a carbid&grit blade Support 
the full tile to avoid possible brvak&ge- 




3 Adak« a trial layout working from (ho 
from edge toward the counter back. 
Allowing space for grout Joints, make a 
cut tnsrHf on tile closest to back splash. 




9 Tiles around sink openings should be 



cut back a bit from the edge . The 
space should ha JBiad enough to he con- 
cealed by Nude* run or sink s shelf rim. 



Working with ceramic tile 



Ceramic tile comas in such a wide 
variety of shapes, sizes, colors and tex- 
tures that you can create a the counter- 
top to comp Lenient any home decor. 
Prices vary widely, but one of the larg- 
est American tile makers Estimates 
materia] costs at between $3. 30 and 
£6.50 per sq. ft., depending on style. 



Imported tiles can run as high as £30 
per sq, ft. 

There are three types of tile: glazed, 
unglazed and quarry tile. In manufac- 
t tiring of glazed tile, the surface of the 
tile body is first coated with color and 
then with a glass- like Substance that 
serves to seal the porous clay. Glazed 



tiles are the softest and easiest to cut. 

in unglazed tiles the color permeates 
the tale body. The density of the clay 
makes them extremely stain resistant. 
Porcelain tiles are unglazed tiles that 
are the Least likely to stain - 

Quarry liJes are more porous and, 
therefore, more likely to stain. Polyure- 
thane sealers are often used to protect 
quarry tile, though it may not be desk- 
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able to use it on surfaces where food is 
prepared. For countertop installations, 
it s usually best to use a latex wall and 
floor life adhesive. 

Grout is used to seal the joints 
between tiles. It is available in pow- 
dered form. There are cement-based 
grouts and those made to be mixed 
with a latex solution. Both types are 
suitable for countertops, though the 
latex- base grout resists mildew and 
deterioration somewhat better. Grout 
color can either blend or contrast with 
the tile to create varied effects. Test the 
grout first to be sura it won't stain the 
tile surface, particularly if you're work- 
ing with unglazed tiles- 

Build the counter base first, using 7 A- 
in, exterior plywood. Do not substitute 
particleboard. Make cutouts for sinks 
and countertop ranges. 

To prepare for setting die, skim-ow 
iha base with tile adhesive, using the 
flat edge of a trowel. Allow it to dry 
thoroughly (about four hours}. Make a 
trial layout with tho tiles. For tops with- 
out cutouts for sinks or ranges, start the 
layout at the center of the front edge. 
When the top has a sink cutout, start at 
the cutout center and work toward 




12 Allow adhesive to sec at Jeast 24 



hours before grow ting. Use a rubber- 
faced -trowel or squeegee to press grout 
into joints and remove vxcess from tile. 




| 5 Allow grout fa dry thoroughly The 
grout residue remaining on ti/es cm 
be cleaned off with a soft, dry doth. 
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either side. Then apply a thin, even coat 
of adhesive over Che skim coat and rake 
it with the notched trowel edge. Cover 
only as large an area as you can set 
with tile in 30 minutes, If skin forms on 
adhesive, scrape it off and spread a 
fresh coat. Place tiles immediately. 

Allow adhesive to set for ai least 34 
hours before grouting. Following mak- 
er s instructions, mix the grout and 
apply it to the tiles with a sponge. Then 
force it into joints with a rubber- faced 




| 0 CrotrF joints on backspfash should 



align with those of countertop. If a 
course needs to be cut to i!r under hang- 
ing cabinets, it should be top Course. 




13 Use a tongue depressor or similar 



tool FO Com pad grout and remove 
buildup at the edges. This technique is 
referred to os "striking the Joints."" 




like new with household cleaners. 



SOURCES— TILE 

FOJ inJonriflCLOji. wrttb. TUu Council nf Amrnr.i. BtW 
33-6. FnnCPtMl. N J. QB540. Cw d:Ly d[ Uiii fuLlnwing: 
Arnuricaxi QIwiei Tile Co.. lOGfl Cannon Ave. L&ru- 
dalo, F*. LP44&. 

C jatOSritkjB TUe, Box 15G71, OHKl^nati. Ohio 4S21S 
Monarch Tile Mtg. Enc.. H34 HkJcwcxnl tin Bu* 9S3. 
FJofftnos, Ala. 3 £*30 

U.S. CprjuFyc Tits Co , 13ZS Harf HO. 5.W.. Canton. 
Ohio 4471 L 



trowel Strike the joints with a popsicle 
stick or similar tool. As grout begins to 
set, clean excess from the lOe with a 
clean sponge, rinsing ihe sponge fre- 
quently. Work quickly — grout left on 
tiles for longer than an hour is almost 
impossible to remove. 

Let grout set for at least 34 hours 
before exposing it to water. Remove 
grout haze with a soft, dry cloth. Protect 
joints from mildew by saturating them 
with lemon oil furniture polish. HU 




] | Front edge ofbackspiash is trimmed 
with a bullnose-edged piece , With 
ungiaie d tiles, you can form buBnose 
edges yourself with a heh sender. 




14 When the grout begins to set {30 to 



60 minutes}, clean any excess from 
the tile surface with a damp sponge , 
Rmse sponge often with cleen water. 




1 7 Sink wit!] Hudee rim is most popu- 
lar. Both types are installed in a bed 
of caulk around die perimeter. 
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Working with plastic laminate 



Plastic laminate sheets are available in 
a wide range of solid colors end decora 
live patterns and in several surface fin- 
ishes, including gloss, satin and tex- 
tured. For ease of c!eamng r you should 
avoid tejctured or deeply embossed pat- 
terns. Dark colors are more likely to 
show scratches. 

There are two grades of plastic lami- 
nate: standard and vertical. The stan- 



dard grade, l As in. thick, Is the choice 
for counter (horizontal) applications be- 
cause it is more durable. Vertical grade 
is '/az in. thick and is used for cabinet 
sides, doors, furniture and wall treat- 
mencs- 

StCKZk sheet sizes are as follows: 
Widths are available in 24, 30, 35, 4B 
and 60 in. Lengths run 60 r 72 P S4. 96, 
1 20 and 1 44 in. Actually, the laminates 



come slightly larger than these stated 
sizes to permit flush trimming to stan- 
dard-ss 2 e F core materials. The standard 
depth (width) for kitchen countertops is 
24 in. overall. 

While plastic laminate is quite hard, 
it is thin and rather brittle. Thus, it dues 
not have practical strength or high 
impact resistance until it is bonded to a 
solid core material. It can be bonded to 
solid lumber, plywood, particleboard or 
fJftKKfl rum to fmiv 1 43) 



| can be done with keyhole 

saw, tin snips, plastics scriiwr, paint- 
brush. hammer «wc( W«k r roller. roil- 
ing r pin, mill fife and block plane. 



2 Most workshoppers prefer to use a 
router with flush and bevel trimmers, 
a belt sender and a sabre saw with Jlne- 
tooch blade, Roller applies adhesive, 



3 Special tools include (clockwise from 
bottom left): laminate edger, laminate 
trimmer, AR roller, he* t gun, J-roUer end 
squeeze roller, 



4 Core preparation is step No, 1. For 
self-edge treatments, where the same 
material is used on the edge as on the 
surface, com edge is usually buih up with 
y^in. stock For attractive look . Outside 
coiners are often rounded with a sabre 
saw because square comers are peinhil 
to bump into and easily damaged. 



5 The core edge must be perfectly 
straight and at a 90* angle to the sur- 
face. Use a Pelt sander to smooth die 
curve and flatten the edge. Be careful not 
to sand toomuch and don't rock the Sand- 
er side to side r A crooked , bellied edge 
will weaken the bond and also makes for 
a poor finished appearance. 



0 When Cut ting laminate on a table sa w, 
the decorative side should he face up. 
A fine-tooth carbide blade is best, since 
chrome-steel blades dull quickly. Clamp- 
ing a board to the fence keeps laminate 
fiom Creeping underneath it. 



£ Always cut laminate at least A in. 

larger overall than needed. Lay out 
large pieces first, then edge hands. I f you 
Cut with a plastics scriber, keep the lam- 
inate face up and tape a metal straight- 
edge on the layout marks. Cut approxi- 
mately halfway through, then bend 
toward the back surface to snap off 



9 When applying laminate to counter 
surfaces, always apply the edges 
before applying top. Prop core up about 
A in , on work surface end dust well. 
Apply two coats of contact cement to the 
cone edge and one be the laminate heck 

m 



7 Cut sheets face down when using a 
sabre saw or portable circular saw. 
Support sheet close to the cutting tine to 
prevent crackings A white pencil makes 
layout marks easy to see, since the sheaf 
back is usuahy gray or brown. 
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Tips On Surviving 

ARMiyrertoM 



□ 



Follow PM's advice, and you'll get 
the closest, safest shave you've ever had. 



BY DENNIS ESKOW see** ttxrc* 



er thought of performing surgery 
on yourself? That's essentially 
what more than 70 million American 
men do every morning when they 
shave. Moat use a blade to Scrape 
away the upper shafts of about 
12 r Q00 hairs and the very thinnest 
and uppermost layer of skin— the 
Stratum com&um. Roughly 2D million 
men do the job with an electric shav- 
er system, which mows down the 
same number of hairs, but leaves the 
upper skin stratum just about un- 
changed 

Shaving has been around at least 
since the days when Joseph's broth- 
ers sold him into slavery in Egypt. 

The biblical Joseph may have singed 
the hair r or scraped it off with a blade 
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made of volcanic obsidian before en- 
tering Pharaoh's court. In the days 
since Joseph, shaving technology has 
evolved ever so slowly. 

Only in the past two decades has 
research turned the an into a science, 
with the invention of coated metals 
and effective electric shavers, and 
with recent increases in dermatologi- 

Elactron micrograph of a hair shaft 
(upper right , magnified 1 00 times) 
shows hair shaft after being cut by a 
Bit disposable shaver. Most of the hair 
is actually beneath the skin surface 
(see drawing). The upper part of the 
hair shaft is cut by the blade and the 
stratum comeum is scraped. An electric 
cuts the hair to about the same ieagrrfa, 
but doesn't scrape stratum comeum. 





For wet shaving with straight or 
safety razor, lather heard using an 
against -ihengrain circular motion: 
always run razor with grain of your 
whiskers ( far la ft), Cutting is easier 
if you puli the skin taui (center}. 
Aiwa yj; use smooi/i strokes, never 
choppy one$ r oven under your nose 
as shown above (top}. Sharp edge 
of the blade always leads, never 
drags, when making cutting strokes 
(above). Same techniques apply 
whether you're shaving yourself 
or you're being shaved. 



A MODEST PLUG FOR ELECTRICS 

B e fora scarring r^tiartb for ihLs sto* 
ry I was a -confirmed safety- razor 
fan. Bui when el Moreleo executive 
challenged me 10 try an electric for a 
couple of weeks, I did.. I also tried a 

I Remington shaver, A1E IS dermatolo- 
gists interviewed by PM said there is 
no sLcpii Scant difference between elec- 
tric and nonelectric shaving— you'll get 
an equally close shave with both 
These days, I'm usmg wet shaving in 
the morning, and l apply the electric sf 
my beard needs an evening touch- op. 

There are two baste kinds of electric; 
the rotary, produced by NoreLw, and 
the oscillating type made by Reming- 
ton and others, The rotary works best 
when you move it against the grain in 
a rimiiar motion. With the rotary Nor- 
elco (above right each hair pokes 
through a comb, is lifted up slightly 
and is quickly mowed by the spinning 
blade. With the Remington (below 
right), you should also use circular 
strokes, keeping the shaver hat against 
your heard end going against the grain 
so whiskers stick through the screen 
whore the oscillating cutters can -shear 
them. 

Skeptics have declared electric shav- 
ing less effective than wet shoving 
largely because Iheir faces don't feel 
laut after using an electric. But a 1979 
Dutch study indicated that straight ra- 
zors cut hair about 2- 1000 inch slsorier 
ihEtn electrics — which is really too 
small a difference to be detected by 
much. — D.E, 




cal research. The 15 demiamlogists, 
two barber college presidents, seven 
shaving company executives and oth- 
ers Whom Popular Mechanics inter- 
viewed have revealed these hot. tipsi 

1. Rise and shine your shoes, or do 
anything else but shave when you 
first get up, Schick research manager 
Anthony Booth says a delay of at 
least 10 minutes will give the body 
liquids that accumulate around the 
face overnight the time they need to 
redistribute themselves. 

Tho face is a collection point for ell 
kinds of bodily fluids — blood, sweat 
and tears, In fact, there's a complex 
system of microscopic blood, oil and 
sweat glands beneath every individual 
hair. When you rise from sleep, your 
face may be puffed up to nearly twice 
its standing volume. The puffiness 
keeps the blade from reaching some 
hairs, while raising high some skin 
bumps, thus increasing the chance 
you'll eul yourself. But after you've 
bean on your feet a few minutes, it 
should return to normal. (Barbershop 
quartets seem to have grown popular 
at she turn of the century largely be^ 




TecJioia'sn at Christine Valmy 
examines Harry Weis' skin 
! (left} be fere applying cleansing 
agent (above) for ;k)mv 



PM phulus Stirphnn Fay 



cause patrons sat under a hot towel 
and then hot lather for long periods 
early in the morning. Apparently, 
they found the singing a pleasant way 
to pass the time.) 

Z. Hum around your face for any 
potential injury points, This is espe- 
cially important if you use a blade, 
but darmatelogists say the procedure 
helps even with an electric razor. It 



takes a lltxle time to locate the sites of 
old cuts and nicks, but if you avoid 
such spots for a few days r you'll stop 
cutting yourself. You also Should 
scrape your face with a dry towel and 
look carefully for blackheads. The pro 
cedure turns up and removes block- 
ages ai the base of the hair. Even IF you 
have dry skin, oil from the sac that 

(Please runs to Base 134} 
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Stands 

You Can 



Twq tvm-of^he-oentury 
Shaving &itf$—fr*?e-stenctmg 
unit (above) aud wa ung 
version (top)— can be useful 
or d&earativo- Fie ns fat both 
are on the following pages. 




Wall-hung Victorian Shaving Mirror 



his wall-hung mirror has a 
ledge to hold grooming ac- 
cessories, The water bowl is 
optional. You may prefer not 
to make the bowl cutout P but to use the 
drawer for storage instead. If you want 
to rest the stand on a dresser, simply 



a cardboard template for the top by 
drawing a 1-in. grid and drawing the 
pattern on the grid. Cut Out tho tem- 
plate and trace around it on wood. Cut 
out the frame members. Use a dowel- 
ing jig to bore holes for the attachment 
dowels . Join the frame parts with glue 




out the stanchion with a sabre 
saw, Smooth the edges and use 
the stanchion as a template for 
making the second stanchion. 

Use a Va-in, rounding-over bit 
in your router to round all edges 
marked with an asterisk (*) on 




eliminate the back of the case. 

Begin work by tuning the pine case 
pans CA through E r see materials list 
and drawing, below). Note the curved 
edges on the bottom (A) r top (H) and 
back (C). If you decide to incorporate a 
bgw] into the top, make the center cut- 
out slightly smaller than the bowl diam- 
eter, Use a pivot guide and a sabre saw 
with a set-tooth blade to make a clean, 
circular cut. 

The mirror frame is composed of the 
top (F), sides (G) and bottom (H), Make 

PM cate# phcftds. Hatty Hartman 

Styling: Gahe Hemcfc 

Technical an Eugene Thompson 

Free-slandincr shaving stand — design. coi>StnjajCin. 

blast and white photos: Rpsaria CipoUMG 
Wall-hung shaving mi design and DGisrtrijftion. 

Adam Feck. American Design 



and dowels. 

On pine drew a Hn. grid for a stan- 
chion (K); draw it inside the grid Cut 



the drawing, Don't round the stanchion 
edges that rest against the case top. 
Use a router to cut a a A x Win, rab- 



MATE RIALS LIST— WALL-HUNG SHAVING MIRROR 



&*y 


No 


Sti* and descripcion {u»l 


N 


2 


: V* x 3^™ „ T^V p E na 1 drawer stdesl 


A 


t 


% x fi Vi k ] SVi" ptne [case Nxicrci 1 


O 


1 


? s >fc x 13' galvanized shea, steel 


1 


1 


X BV* X 1 4" pin* [r.apn top) 






(bottom] 


C 


1 


^4 x x jimp (015* Tincki 


P 


& 


■A'-dia * l j .^' ww>d dowel® Iframii 


D 


2 


"% * 3 S ,^ >■ fl Vif pii» ruse sad«,l 






pin?) 


B 


2 


x 1 * a V/ jjusei i'fil Ic.t bluduO 


0 


4 


3 V-dia EBT-ajiur knobs 


F 


l 


1-4 x ZVi X s z’ pifi* (rninw frame 


R 


I 


3 x E^ndijL bowl Im.ix. dLirjensicnix.l 






Ipp) 


5 


2 


2 VT Mg. B rti scrtrtvi [pasi- Ebro ugh 


Q 


2 


% >•: IVk * 12T pine rmUwr frame 






kiHbf) 






slrdfts) 


T 




l 1 A" Ho. 6 rti screw 1 pass-through 


H 


1 


x x 9" pine irmnor fr^mn 






knobs) 






horr^m) 


U 


13 


t W Hr-. B fl-i snuw? 


( 


l 


'.-■Si k 9H >: 12 ' u‘ mirror 


V 


* 


2' 6d finishifig nEuls 


I 


| 


'A x 9 ’ h x. 1 S'.V'.ardlw.srd (ixiir kjriy) 


w 


■ 


hruids 


K 


2 


3 A x li 1 ^ x H - ' pine ! stanchions) 

^ x 3 j /sh x 14 pin* i elrfavver horn) 


X 


12 


Gldjji.-r poiGLs 


L 


1 


V 


2 


Toggir holt^ with Hat wbL'shtrn 


M 


1 


3 * x 3 7 /j* x 12H" pLne (drawer 


MJsr.: 


Carpenter's glue, pmner, enamel panw. wood 






back! 


FillBr 




*Ai rOc|uLred 




MIRRUSf FfcAME 
12 k 14-3* GA. 



TVPKAL FRAME SECTION 



EACH 

SO. 






RACKING- J 



BOTTOM H 



STANCHION 

PATTERN 



STAIVCHIOfvK 



tfNOt Q 



DOWEL- P 



TOP- a 



JFiBONT-L 






BACK VIEW 



SECTIONAL VIEW 



l^-'lTVPtCAl.l 



BACK C 



Bonow-o 



DRAWER > 
PROFILE 
TO MATCH 
TOP C mw 



bottom- a 



h 3-1 1? 
NOTCH 
,'IOTH 



FHLLCJ? BLOCK E 



JADA4T to 
hr bowl? 



* POUT FPCiCS WITH 
jij ' IfOUNONGOFf PIT 



SPACE BRADS AFPEQXI MATEk'r 
I AROUND PfltJMETEfi 



DPA WEJT— BOTTOM VIEW 



TOP VIEW 



YT" 


1 m‘ -1 






l Lc_ 


Ut _ 
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